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ENGINEER DEPARTMENT, U. S. ARMY. 


REPORT 


UPON 


UNITED STATES GEOGRAPHICAL SURVEYS 


WEST OF THE ONE HUNDREDTH MERIDIAN, 


IN CIIARGE OF 


FIRST LIEUT. GEO. M. WHEELER, 


CORPS OF ENGINEERS, U.S. ARMY, 
UNDER THE DIRECTION OF 


BRIG. GEN. A. A. HUMPHREYS, 


CHIEI’ OF ENGINEERS, U. 8. ARMY. 


PUBLISHED BY AUTHORITY OF THE HONORABLE THE SECRETARY OF WAR, 


IN ACCORDANCE WITH ACTS OF CONGRESS OF JUNE 23, 1874, AND FEBRUARY 15, 1875. 


IN SEVEN VOLUMES, ACCOMPANIED BY ONE TOPOGRAPHICAL AND ONE 
GEOLOGICAL ATLAS. 


VOI. Vi—pOTANY. 


WASHINGTON: 
GOVERNMENT PRINTING OFFICE. 
1878. 


FORTY-THIRD CONGRESS, FIRST SESSION. 


CHAPTER 455, 


Be it enacted by the Senate and House of Representatives of the United States of America in Congress 
assembled, That the following sums be, and the same are hereby, appropriated, for the objects hereinafter 
expressed, for the fiscal year ending June thirtieth, eighteen hundred and seventy-five, namely : 

* * * * * * * 

For engraving and printing the plates illustrating the report of the geographical and geological 
explorations and surveys west of the one hundredth meridian, to be published in quarto form, the print- 
ing and binding to be done at the Government Printing-Office, twenty-five thousand thousand. 

* 


* * * * * * 


Approved June 23, 1874. 


FORTY-THIRD CONGRESS, SECOND SESSION. 


CHAPTER 76. 


Be it enacted by the Senate and House of Representatives of the United States of America in Congress 
assembled, That the act entitled ‘“‘An act making appropriations for sundry civil expenses of the Govern- 
ment for the fiscal year ending June thirtieth, eighteen hundred and seventy-five, and for other pur- 
poses,” approved June twenty-third, eighteen hundred and seventy-four, be, and the same is hereby, 
amended by adding to the clause of said act relating to the engraving and printing of the plates illus- 
trating the report of the geographical and geological explorations and surveys west of the one hun- 
dredth meridian, the following words: and ‘that two thousand copies of the report shall be printed by 
the Congressional Printer,” after substituting the word ‘‘dollars” in lieu of the concluding word of said 
clause. 

Approved February 15, 1875. 


FORTY-FOURTH CONGRESS, FIRST SESSION. 


“Mr. VANCE, of Ohio, from the Committee on Printing, reported the following resolution; which 
was read, considered, and adopted : 

“Resolved by the House of Representatives, (the Senate concurring,) That the following distribution 
shall be made of the reports of the United States geographical surveys west of the one hundredth 
meridian, published in accordance with acts approved June 23, 1874, and February 15, 1875, as the several 
volumes are issued from the Government Printing-Office, to wit: Nine hundred and fifty copies of each 
to the House of Representatives, two hundred and fifty copies of each to the Senate, and eight hundred 
copies of each to the War Department for its uses.” 

March 29, 1876. (See Congressional Record, vol. 4, part 3, p. 2037.) 

Agreed to by the Senate May 4, 1876. (See Congressional Record, vol. 4, part 3, p. 2969.) 
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Seven volumes, accompanied by one Topographical and one Geological 
Atlas, embrace reports upon Geographical Surveys of the territory of the 
United States West of the One hundredth Meridian of longitude from 
Greenwich, as follows: 


Volume I.—Geographical Report. 

Volume I1.—Astronomy and Barometric Hypsometry. 
Volume III.—Geology and Mineralogy. 

Volume IV.—Paleontology. 

Volume V.—Zodlogy. 

Volume VI.—Botany. 

Volume VII.—Archeology. 


The Topographical Atlas edition, consisting of Title-Page, Legend, and 
Conventional Sign Sheets, Index, Progress and Basin Maps, and Sheets 
Nos. 49, 50, 58, 59, 66, 67, 75, 76, 83, 53 (C), 61 (B), 61 (C), 61 (C,), 61 
(D), 62 (A), 62 (C), 65 (D), 69 (B), 69 (D), 70 (A), 70 (C), and 77 (B) have 
been issued at date of sending forward the MS. of this volume. Other 
sheets, of which there are twenty-seven in various stages of completion, 
will follow as rapidly as they can be prepared, engraved, and printed. 

Sheets 53 (C), 61 (B), 61 (C), 61 (D), 62 (A), 62 (C), 65 (D), 69 (B), 
69 (D), 70 (A), 70 (C), and 77 (B) are projected upon a scale of 1 inch to 
4 miles, while the scale of 1 inch to 2 miles has been used for sheet 61 
(C,), the latter embracing a part of the San Juan mining region of 
Southwestern Colorado. The seale of 1 inch to 1 mile has been selected 
for the six-sheet map of the lake region of the Sierra Nevada encircling 


Lake Tahoe; and the contour map of the Washoe Mining District, in which 
ur 
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is situated the famous Comstock Lode, drawn to a scale of 1 inch to 500 feet, 
will be published to the scale of 1 inch to 1,500 feet, making a map of the 
size of four regular atlas sheets. 

The following Geological Maps, forming a part of those supplementing 
Volume ITI, based upon the topographical sheets, have been published, 
i. e., Title-Page, Index Sheet, Restored Outline of Lake Bonneville, Nos. 50, 
59, $ of 58, and 4 of 66, 67, 75, 76, and 83. Other sheets are in course of 
completion. 

The Topographical Atlas referred to, embracing the entire area west 
of the 100th meridian, will comprise 95 sheets, on a scale of 1 inch to 8 
miles, numbered consecutively from 1 to 95, inclusive, while the “Geolog- 
ical Atlas” will consist of the same number, using the topographical maps 
as a base. (See Progress Map of 1878.) Upon a number of the topo- 
graphical maps as a base, the classification of lands into the following divi- 
sions, (1) Agricultural with irrigation, (2) Timber, (3) Grazing, (4) Arid 
and Barren, is shown by colors. It is intended to expand this classifica- 
tion to embrace the entire area, thus gathering data upon which a new legal 
subdivision to settlers, to accord with presumable values as to class, may be 
made, pursuant finally to the following divisions: 
without irrigation. 


1. Agricultural, 
2 with irrigation or drainage. 
Ouran 1. Large, ) with prevailing species, as Live Oak, 
2. Small, 
1. Good, 
2eabade 


3 
4. Arid or barren, including “desert lands.” 


Cedar, ete. 


. Grazing, with species and quality of grasses. 


5. Swamp and overflowed. 
6. Location of the precious and economic minerals, such as— 
1. Gold, in place or placer. 8. Tin and nickel. 
2. Silver. 9. Antimony and arsenic. 
3. Cinnabar. 10. Sulphur. 
4. Copper. 11. Sodium, chloride and carbonate of. 
5. Lead. 12. Alum and borates. 
6. Iron. 13. Peats, marls, and clays. 
fea@oalt 


NOTE. V 


Each full atlas sheet represents two degrees and forty-five minutes in 
longitude and one degree and forty minutes in latitude (an area of from 
17,000 to 18,000 square miles, or an average of 11,200,060 acres), and is 
so constructed, upon a special projection, as to admit that the several sheets 
may be joined to comprise entire political or other divisions. 

The plan for the systematic prosecution of a detailed topographical 
survey of the territory of the United States west of the one hundredth 
meridian, as the main object, was submitted to the Engineer Department 
by the officer in charge shortly after the return of the Expedition of 1871, 
was then approved by Brig. Gen. A A. Humphreys, Chief of Engineers, 
and the Honorable the Secretary of War, and received the sanction of 
Congress by a specific act approved June 10, 1872. 

In addition to the astronomic, geodetic, topographical, and meteor- 
ological observations needed for the preparation and construction of the 
map, such observations as are required, and are commensurate with the 
present condition of development of this region, are made in the branches 
of mineralogy and mining, geology, paleontology, zodlogy, botany, arche- 
ology, ethnology, and philology. 

The quarto reports embrace the results of the special branches of the 
Survey that are completed at the date at which each is separately submitted, 
while annual reports of operations of the work, accompanied by maps, 
showing progress during the fiscal year, are regularly submitted to the 
Chief of Engineers, and appear as appendixes to his Annual Reports 

From the accumulation of field data, the finished topographical maps 
are completed as fast as the draughting force permits, and with the neces- 
sary additions, special editions showing geological formations and land clas- 
sification, are issued from time to time. Neither atlas will be complete until 
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the whole work is finished. 
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Unitep Srates ENGINEER OFFICE, 
GEOGRAPHICAL SURVEYS WEST OF THE 
Oxr Hunprepta Mmripian, 
Washington, D. C., May 10, 1878. 

Genera: IJ have the honor to submit herewith reports that go to make 
up Volume VI of those authorized to be published by acts of Congress 
approved June 23, 1874, and February 15, 1875. 

The volume comprises a number of reports upon collections of the 
years 1871 to 1876, inclusive, made by Dr. J. T. Rothrock, surgeon and 
botanist to the Expeditions of 1873-4—5, and by eminent specialists. 

The collections obtained during the several years, after their identifica- 
tion and classification, have been forwarded, through the Smithsonian Insti- 
tution, for final lodgment in the herbarium of the Agricultural Department. 

The following gentlemen have been engaged as field assistants in this 
branch, viz: Dr. W. J. Hoffman and Ferdinand Bischoff in 1871, Dr. H. 
C. Yarrow and H. W. Henshaw in 1872, John Wolf in 1873, Dr. J. T. 
Rothrock in 1873—4—5, with Messrs. J. M. Rutter in 1874 and C. Shoemaker 
in 1875 as sub-assistants, and in 1874—5-6 Dr. Oscar Loew. 

Other members of the Expedition have also contributed to the large 
aggregate of specimens. 

By dint of much pains and labor a number of species new to botanical 
science have been discovered, twenty-seven of which are here figured for 
the first time, as well as ten species rare, but not hitherto unknown. ‘The 
total number of new species is fifty, and two distinct genera have been 
added to the known Flora of this portion of the United States New and 
well-marked varieties of older species have been obtained, and among them 
a number hitherto scantily represented in the largest herbaria. In many 
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cases a wider geographical range of known forms has been developed, as, 
for instance, the discovery, in Arizona, of Ophioglossum vulgatum; and also 
a number of rare species, as of the striking leafless tree of Arizona, the 
Canotia, and specimens of which are thus added to the Government and 
other herbaria. From the Agave plants a number are described as of value 
for cordage and textile fabrics. The economic relations of various forage- 
plants, native and introduced, are noted. The value of Chia (Salvia Colwm- 
barig) as a remedy and dietetic is defined, as well as the medicinal qualities 
of other plants. The present and prospective relations of the forests to 
the settlement of the country receive mention, and tables prepared by Dr. 
Loew of soil analyses at important points are introduced. 

Although investigations in Botany, governed in a measure by the 
sparsely settled condition of the regions visited, are but incidental to the 
systematic purpose of the Survey, which has for its main object the deter- 
mination of data necessary for the construction of a detailed topographical 
map, yet it is believed that the material here presented, as the result of 
examination, by specialists, of large and complete collections, will have its 
value as a substantial contribution to the knowledge of the Botany of 
portions of the United States west of the 100th meridian and south of 
the 40th parallel. 

Attention is invited to the authors of various parts of this report, whose 
names appear on the title-page, and to whom so much is due for the skill 
with which they have prepared their several portions, and a merited tribute 
to the value of their services is hereby tendered. 

To Prof. Asa Gray, the veteran Botanist, to whom doubtful points 
have been submitted, thanks are due. 

The zeal and fidelity displayed by Dr. J. T. Rothrock, not only in the 
field, but in the preparation of his report, and in superintending the colla- 
tion of other reports, are worthy of all commendation. 

The excellent typographical work of the Government Printing Office 
in the publication of the quarto reports of the Survey is worthy of men- 
tion, while the artistic plate illustrations of this volume, furnished by Mr. 
Julius Bien, of New York City, are creditable alike to his artistic taste and 
the excellence of his establishment. The plates were drawn by the well- 
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known botanical artist, Isaac Sprague, of Cambridge, Mass., and Mr. W 
H. Seaman, of the Agricultural Department. 

It is with pleasure that this opportunity is taken of recognizing the 
industry, perseverance, and skill shown by those whose combined labors 
have made collections the results from which are embodied in the reports 
herewith submitted. 


Very respectfully, yours, 
GEO. M WHEELER, 


Lieutenant of Engineers, in Charge. 
Brig. Gen. A. A. Humpureys, 
Chief of Engineers, United States Army, Washington, D. C. 


UNIVERSITY OF PENNSYLVANIA, 
Philadelphia, April 1, 1878. 

Sir: I have the honor to transmit herewith my final report upon the 
botanical collections made by the parties under your charge. 

In doing so, it is but fair to state how little of whatever merit the report 
may have is due to myself, and how much to those who have assisted in 
collecting the material, and to those who subsequently aided in naming and 
describing it. 

Dr. George Engelmann, of Saint Louis, has furnished reports upon the 
numerous orders and genera that he is our acknowledged authority upon, 
and these alone form no inconsiderable part of the whole. 

Professor Gray, of Cambridge, has throughout kindly settled all 
doubtful points of nomenclature referred to him. Without his advice and 
assistance, it would have been impossible for me to have completed the 
work. 

The same may be said of the services of Mr. Sereno Watson. He has 
also furnished the list and descriptions of the Leguminosz. 

Prof. Thomas C. Porter, of Easton, has worked up the Scrophulariacez, 
Polemoniacez, Labiatz, Borraginaceze, and Polygonacez, orders which 
together comprise a large part of the descriptive text. 

Mr. M. 8. Bebb, of Fountaindale, Ill., has written the account of the 
Willows, which are confessedly among the most difficult of all American 
genera. 

Dr. George Vasey, Botanist to the Department of Agriculture at 
Washington, D. C., has made a careful report on the Grasses collected by 
the Expedition; and Mr. William Boott, of Boston, Mass., contributes the 
paper on Carex. 
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Prof. D. C. Eaton, of Yale College, has written a most valuable report 
on the Ferns. This paper differs from the others inasmuch as it is a com- 
plete monograph of all the known Ferns of North America south of the 
40th parallel and west of the 105th meridian, whether collected by your 
Expedition or not. It must remain for years the standard authority on 
the Ferns of that wide area. 

Mr. Thomas P. James, a well-known authority on the American 
Mosses, has kindly prepared the account of these plants; and Prof. Edward 
Tuckerman, of Amherst College, equally well known in his own special 
branch, names the Lichens. 

The remainder of the text I am responsible for, and though I can 
hardly hope it will equal the portions contributed by the gentlemen above 
named, I trust it may be of some value. I have freely quoted from other 
authors, and have endeavored to give due credit to the sources whence any 
information has been derived. I have cited the Genera Plantarum by 
Bentham and Hooker as the authority for the generic descriptions given 
throughout the Report in the form of footnotes. Though I have in the 
main simply translated their descriptions, I have occasionally made some 
changes to suit the particular species I was concerned with. My reason 
for adhering so closely to these authors as I did was, that the descriptions 
might be full enough to include other species found in the same region. 

It is a great regret to me that the material collected by Dr. W. J. 
Hoffman, formerly of your Survey, has not been directly available. Ihave 
hence been obliged to omit mention of him as the collector of many inter- 
esting species from Arizona and Nevada. I take, however, this means of 
recognizing the value of his work. I have elsewhere alluded to his report 
on the “Distribution of Vegetation in Portions of Arizona and Nevada,” 
published in the American Naturalist for June, 1877. 

Almost the entire botanical collection of 1873 was made by Mr. John 
Wolf, and it was among the largest and finest ever obtained by a Govern- 
ment expedition. 

I was materially assisted, in 1874, by Messrs. Henshaw and Rutter in 
the work of collecting, and in 1875, by Dr. H. C. Yarrow and Messrs. 
Henshaw and Shoemaker. 
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Dr. Loew, throughout his entire connection with the Expedition, has 
each year contributed largely to the botanical collection. I am also 
greatly in debt to him for much of the material embodied in Chapters I, II, 
and III of the text. 

I have avoided any change, as far as I could, in the manuscript of 
the gentlemen associated with me in preparing this report, thinking that 
a mere uniform mode of expression was of less importance than that each 
author should state his facts in his own way, and thus avoid the introduc- 
tion of any errors of my own. 

The preliminary portions, 7. e., Chapters I, I, and III, I have pur- 
posely made popular and avoided all possible technicalities, for obvious 
reasons. These same parts have also been made much shorter than was 
originally intended, because the remainder of the volume so much exceeded 
the limit at first assigned; and, further, because much of the material found 
its way into Chapter LV. 

The plates drawn by Messrs. Sprague and Seaman, and engraved by 
Julius Bien, need no comment from me. The name of each artist is con- 
nected with his work. 

There remains now but the pleasant duty of adverting to the generous 
aid always rendered by you, and by the gentlemen associated with you, 
both in field and herbarium work, and also by the officers of the various 
posts I have from time to time visited in performance of my field duties. 
Without the encouragement received from you and from them, no labor of 
mine could have collected the material for this report. 


Very respectfully, 
J. T. ROTHROCK. 
First Lieut. Gro, M. WHEELER, 


Corps of Engineers, U. S. Army, in Charge. 


Nore, December 31, 1878.—Since the manuscript for this Report was 


completed, the first volume of the Flora of California, by Messrs. Brewer 


and Watson, has been published; and we have reason to hope for the 
speedy appearance of the second. This, of course, reduces my labor, so far 
as the collection of 1875 is concerned, to merely enumerating the plants 
and adding a few fieldnotes. Anything more would have been not only 
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unnecessary, but presumptuous, in view of the long labor they and Professor 
Gray had bestowed upon the task. 

During the same interval, American botanists have received from the 
pen of Professor Gray the first part of vol. 2, Synoptical Flora of North 
America. It is not possible to overestimate the importance of this to the ° 
science of our country. His work, when finished, must be forever the great 
landmark in American Botany. 

Of hardly less importance, or labor, is Mr. Watson’s Bibliographical 
Index to North American Botany, of which Part First, extending through 
the Polypetalz, has been published during the year. The thorough man- 
ner in which it has treated, and will continue to treat, the synonymy of the 
subject, renders any extended citations out of place here. It is hoped that 
the most important changes in nomenclature indicated in these works will 
be found observed in this Report. 

Mr. H. W. Henshaw has aided at the Washington office in his careful 
attention while this Report was passing through the several stages of proof. 


dig AN, Lie 


ADDENDA. 


Page 118, under Ribes Wolfii, Rothr., add: ‘This species is still regarded by Mr. Watson as R, 
sanguineum, var. variegatum.” 

Page 272, under Dasylirion erumpens, it may be added that recent information from Mr. Watson 
leads to the belief that this plant will have to be otherwise disposed of under Beaucarnea or Nolina. 

In the Appendix, pages 375 and 376, the following orders were misplaced in printing, i. ¢., 


=> 
SAURURE, which should have followed EUPHORBIACER; and Lintacex, which should have followed 
ORCHIDE®, as in the sequence of orders observed by 


the English editor of Le Maont and Decaisne’s 
System. 


ERRATA. 


Page 8, eleventh line from bottom, for “serpyllifolia” read 
Page 9, fourth line from bottom, for “Abies Douglasii, Li 
Carriere”. 


chrysantha”, Gray. 
ndl.”, read ‘“Pseudotsuga Douglasii, 
Page 24, sixth line from top, omit the words “ various species of Dasylirium”. 

Page 183, eighteenth line from top, for “Campanula Langsdorfiana, Fisch.”, read ‘ Campanula 
Scheuchzeri, Vill.” ; also, for ‘ Scheuzeri ”, in last footnote, read “ Scheuchzeri ”, and omit “var. heterodowa, 
Gray”. 

Page 272, eighth line from top, for “Dasylixium” read “Dasylirion”. 

Pages 249, 375, and 322, for ““dAnemopsis” reac 

Wherever “Fl. Cal.” oceurs, read “Bot. Calif.” 

Plate XVII, for ‘‘Hedeoma hyssopieolia” read ‘Hedeoma hyssopifolia”. 


“‘Anemiopsis”, see also footnote on p. 49. 


U. 8S. GEOGRAPHICAL SURVEYS WEST OF THE ONE HUNDREDTH MERIDIAN. 
ist LizuT. GEO. M. WHEELER, Corps oF ENGINEERS, U. S. ARMY, IN CHARGE. 


CHAPTER I. 


NotTHS 


ON 


COO hs 0. 


BY 


J.T. ROTHROCK, 


SURGEON AND BOTANIST TO THE EXPEDITIONS OF 1873, 1874, AND 1875. 


1 BOT 1. 


CHAPTER I. 


COLORADO DISTRICT.* 
FLORA OF THE OPEN GROUND. 


The most obvious division of the botanical regions traversed during the 
season of 1873 would be into the open grounds, including under this head 
the plains from Denver to the foothills, the flat portion of South Park, the 
immediate valley of the Arkansas, and San Luis Valley proper. There 
would then remain the mountain region, including here the entire flora from 
the lower limit of timber to the highest mountain tops. 

There is at first sight a wonderful sameness about the flora of the 
plains, which has not escaped the notice of casual observers. The hoary, 
dry, stunted plants, with the great preponderance of yellow and red flowers, 
when compared with the more living aspect of the mountain flora, actually 
compels a contrast in the mind. ; 

To what is this difference due? Meteorological statistics from Colo- 
rado are as yet meagre in the extreme. Up to 1872 from only three points 
did we have observations for a period of over one year. Such at least is 
the showing of Mr. Schott’s “Tables and Results of the Precipitation in Rain 
and Snow in the United States”, and neither of these points was fairly within 
the grasp of the mountains, so that any comparison must be somewhat 
lame. If, however, we sum up and average the fall of rain and snow at 
Forts Garland, Massachusetts, and Lyon, it appears that the mean amount 
is 12.09 inches. This, however, can only be taken as an approximate 
estimate for the more open country just east of the main divide, being 
probably greater than the fall farther east, and certainly less than that west. 


*J have taken this chapter on the Colorado District from my Preliminary Report, published in 1874. 
3 
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Compare this with 39.87 inches, which is the mean precipitation for a 
series of years in West Virginia. This State is selected because it has some 
points of similarity to Central Colorado, and because its precipitation is far 
from excessive. The difference is so great as to suggest that this is an 
essential feature in the difference of the floras in Colorado, where we prob- 
ably have a difference as great between the meteorological conditions of its 
plains and its mountains, as between West Virginia and Colorado. 

Another meteorological element will probably be sufficient to explain 

the problem in part. Where we have so small a mean precipitation, it is 
safe to infer that the atmosphere comparatively seldom reaches the point of 
saturation; 7. ¢., that there is less than the ordinary amount of aqueous 
vapor in it. Then it follows that however much of the sun’s heat be 
absorbed by the soil during the day, it will be most freely radiated back 
into space at night. I cannot better illustrate the full import of this fact 
than by a quotation at second hand from Tyndall: ‘Aqueous vapor is a 
blanket more necessary to the vegetable life of England than clothing is to 
man. Remove for a single summer night the aqueous vapor from the air 
which overspreads this country, and every plant capable of being destroyed 
by a freezing temperature would perish. The warmth of our fields and 
gardens would pour itself unrequited into space, and the sun would rise 
upon an island held fast in the iron grip of frost.’ 

These, then, being the climatic conditions, somewhat, of the plains 
during the growing period of the year, it does not seem strange that the 
ensemble of the flora should be as peculiar. The diurnal range of tempera- 
ture during the summer months is at times immense. In South Park, I 
have seen the temperature as high as 90° Fahr. at 2 p. m., and on rising 
the next morning found a film of ice coating the little accumulations of water 
around camp. Our familiar forms of plant-life would almost all be destroyed 
under such an alternation of heat and frost for year after year. The plants, 
then, that we do find surviving are, as a rule, more dwarfed, more villous, 
and with denser tissues than those of more genial regions. Nature would 
appear to have especially guarded them against excessive evaporation of 
their fluids on the one hand and freezing on the other, and meeting both 
contingencies by a small supply of water in their tissues, retaining that 
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which they possess under the double guard of villosity and contraction. I 
am aware that Mr. Watson, in his most valuable report on the Botany of 
the Fortieth Parallel, is prepared to admit a large evaporation from the 
more succulent portions of the plant. 

The monotonous character of the flora of the drier regions does, in 
some measure, disappear, when, on examination of these plants, so uniform 
in general appearance, we find a large number of genera and species differ- 
ing from one another by the small amounts compatible with their surroundings. 
This (the surroundings) in part accounts for the predominance of some 
orders and often of genera. We find a somewhat similar condition of things 
in the centre of greatest development of the Proteacee in Australia, or of the 
Pelargoniums in South Africa. 

Comparatively few of our Eastern plants are found in these open grounds, 
and where one does occur it is apt to be a cosmopolitan weed, whose pliant 
constitution adapts it to any condition of life, as well as to the hostility of 
man. Polygonum aviculare and Chenopodium hybridum are examples. Among 
the exceptions to this statement is Ranunculus Cymbalaria ; but its natural 
habitat on the Western open lands is, by choice, alkaline soils, where, for a 
portion of the year at least, it can obtain moisture, just as with us it fre- 
quents salt-marshes and the sea-shore. 

Among the mountains, on the contrary, we find a larger number of 
familiar plants. Indeed, the list is so large that it would be a real labor to 
begin the enumeration. Those plants embraced under the common name of 
weeds are from necessity found usually on the roadsides and about habita- 
tions, just where they can be transported by human agency, and find, among 
other essentials, water. It is wonderful with what rapidity they have occu- 
pied the ground in many places. 


FLORA OF THE MOUNTAINS. 


_ Leaving the level ground, we at once come fairly within the range of 
the timber. In South Park, this is not far from 10,000 feet altitude : tongue- 
like projections of trees do extend lower down; but I refer to the main body 
of the forests. 

At Twin Lakes, the timber begins at about 9,500 feet. In the San Luis 
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Valley, it is much lower, about 7,500 feet above the sea. Here, however, 
the lowland coniferous growth is made up entirely of Pinus edulis, Engelm , 
and Juniperus Virginiana. 

It seems that where the hills begin fairly, they have been seized at 
once by some tree. Cottonwood trees appear both on the plains and mount- 
ains, where the supply of water is constant or nearly so. The Conifers 
above named are constantly found associated on the foothills at least as far 
north as Canon City. They do not fairly enter South Park. The line 
along the Valley of the Arkansas is sharply drawn. The ridge dividing it 
from Trout Creek is covered on its western slope by these trees, while to 
the east of it they hardly appear. 

From some facts observed I am led to think that at no distant past the 
growth of Conifere extended much lower into the Park than it now does. 
I have seen the decaying remains almost down to the Platte. The knots, 
which, as is well known, last a long time, were found scattered here and 
there frequently in the lower portions of the open ground. An occasional 
isolated clump of these trees still survives, far removed from their associates 
on the mountain-sides; and at times one may observe that the prolonga- 
tions of pine-woods, which extend out into the Park, become less and less 
dense, until finally only a single tree remains at intervals, these disappear- 
ing, and then only the half decayed remains reach farther out toward the 
valley. In one place it was observed that the tops of these dead trees all 
pointed to the east. This suggested the idea that the destruction may have 
been due to one of the fierce west winds which, during the fall months, 
are so prevalent in South Park. Once destroyed, other vegetation might 
readily crowd the young trees out. A notable example of this was seen 
in one portion of the foothills, where a whole forest of Pinus edulis lay 
prostrate, with not a single young tree coming on. As bearing upon this 
question of recession of the Conifere toward higher ground, I may also 
remark that where these tongues of timber run down toward the centre of 
the Park, the oldest trees are Conifere and the younger growth is of cotton- 
wood. This is especially marked at the lowest limit of the trees. Perhaps 
mere “rotation of crop” may serve to explain the change, though I doubt tt. 

The timber belt ends at about the greatest centre of development of 
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the nutritious bunch-grasses, though these do extend in magnificent growth 
up into the open valleys and among the less dense timber to an altitude 
of nearly 11,000 feet. 

From South Park to the New Mexican line we regularly found abun- 
dance of this forage on the eastern slope of the main chains. In the beau- 
tiful valley of the Conejos River, after striking the timbered region, we 
found luxuriant bunch-grass covering the ground as thickly as it could 
stand. In November it was still green about the roots, and was eagerly 
eaten by our starved mules. Pinus ponderosa formed open clumps, and 
under protection of these trees it attained what seemed to be its maximum 
growth. 

From 9,500 to 10,500 feet the principal arboreous growth was made 
up of Pinus contorta, Pinus ponderosa, Abies Menziesii, and Abies sub- 
alpina. Pseudotsuga Douglasii seemed more at home at a somewhat less 
elevation. Pinus ponderosa was frequently seen to extend in full size almost 
to the verge of the timber-line, and often to attain its largest growth at an 
elevation of 11,000 feet. 

In this belt (from 9,500 to 10,500 feet), Berberis Aquifolium formed a 
conspicuous feature of the flora, especially in the more open woods. The 
herbaceous vegetation of the same zone is well represented by Castilleia 
pallida, Parnassia parviflora, Pedicularis Grenlandica, Habenaria dilatata, 
Polygonum LBistorta, Trifolium dasyphyllum, Senecio triangularis, Gentiana 
detonsa and acuta, with several species of Pentstemon. 

From 10,500 feet to timber-line (approximate estimate, 11,500 feet), a 
change more or less marked occurs in the vegetation. This zone embraces 
within its limits a greater diversity of soil, exposure, and local differences 
of temperature than the one we have just described. ‘There are open valleys 
with perfect drainage, and hence dry soil; and others so swampy that it is 
almost impossible to ride over them; rocky slopes and deeply shaded 
ravines, which are always damp from the spray of a mountain stream. 
Hence it is not surprising that a more diversified flora should be found 
here. Pinus flexilis, continuing over from the lower zone, now in this its 
favorite altitude, becomes the predominant Conifer. It is subject to great 
changes in its habit, and among these there is none more remarkable than 
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the greater crowding of its leaves as you reach the still luxuriant though 
more alpine forms. The herbaceous vegetation is represented by Primula 
Parryi, Adoxa Moschatellina, Trollius laxus, var. albiflorus, Caltha leptosepala, 
and Trifolium Parryi ; the first four finding in the cold streams and snow- 
fed bogs most congenial homes. 

At timber-line, a most complete change comes over the landscape and 
with it, over the flora. Pinus Balfouriana, after becoming more and more 
common as we ascended the last thousand feet, has now attained the supreme 
place in the tree-flora. Except it, all other trees have disappeared under 
the increasing rigor of the alpine surroundings. It, too, has been dwarfed 
to the last degree compatible with the dignity of a tree. Where timber-line 
coincides nearly enough with the summit of the mountain to allow the 
strong west winds of the region to exert their full force upon the tree, it 
lies prostrate, with the top always pointing eastward, and having just 
enough of leaves, often, on its stunted branches to give sign of life. When 
some high cliff affords a shelter, the tree rises perpendicularly until the top 
is above the protection afforded, and it is then forced to take the eastward 
inclination 

From timber-line up, the surface may be bare of all vegetation, and 
simply a mass of rocks (often volcanic), or it may be more or less densely 
covered with a mixed sward of grass and sedges. Here and there, blooming 
in profusion, will be found clumps of Dryas octopetala, Trifolium nanum, 
Saxifraga Hirculus and flagellaris and serpyllifolia, Actinella grandiflora, and 
Gentiana Parryi. The last-named was found in full bloom near the summit 
of Red Mountain in August. Dwarfed specimens of Solidago Virga-aurea 
and Salix reticulata mingle themselves with the grass of the sward, and 
almost escape detection until looked for closely. Even these disappear as 
we approach.an altitude of 14,000 feet, and there remains then hardly any- 
thing except Claytonia arctica, which sends its long, thick root deeply down 
among the rocks after its nourishment. 


TIMBER 


Pinus contorta, Dougl.—(‘‘ Twisted-branch Pine;” ‘“ Red Pine.”)— 
This tree grows 40 feet high, and has a diameter of about a foot; wood 
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is coarse-grained. Where nothing better offers, it may be sawed into 
boards. 

Pinus flexilis, James.—(‘‘American Cembran Pine.”)—Attains in Cen- 
tral Colorado a height of 50 feet in its best situations, with a diameter of a 
foot and a half. The shape and color of the cones as well as the pliable 
character and white wood of the young shoots are, as Dr. Parry has 
already noted, strikingly suggestive of the White Pine of the East. The 
extremely slow growth of this tree is remarkable. The trunk, as a rule, 
is quite too full of knots to make good boards, though there is no reason 
why the less stunted specimens might not be used for coarse, heavy 
timbers. 

Pinus Balfouriana, Murr.—This tree is seldom, if ever, found at an alti- 
tude less than 9,000 feet above the sea. It is the last to survive the expo- 
sure on the mountain-tops; and finding a pine at timber-line is presumptive 
evidence that it is this species. It grows sometimes 35 feet high and 18 
inches in diameter ; has little value as a timber. 

Pinus edulis, Engelm.—(Pinon Pine of Southern Colorado.)—The 
Pinus edulis is the one so frequently alluded to by Frémont as the Nut 
Pine. It furnishes capital fuel, having enough of the terebinthinate in 
it to make an intensely hot fire. This is the most important use to which 
the tree is applied. It ranges from the hills near Cafion City south, not 
going into the mountains west until it has crossed the valley of the Arkansas 
southward. 

Pinus ponderosa, Doug].—(‘‘Yellow Pine” of the West.)—This is the 
largest and most valuable of the trees in the region surveyed during the 
season of 1873. Itmakes the best lumber the country affords, and, besides, is 
quite abundant, though this fact will probably be the reason why it will be 
the first to be extirpated before the growing needs of an increasing popu- 
lation. In the valley of the Conejos River, it was found growing 60 to 70 
feet high, with a diameter of nearly three feet. 

Abies Douglasti, Lindl.—Tree 60 to 90 feet high, though becoming 
much smaller as it ascends the mountain sides. As a timber it is only mid- 
dling in quality. It does well for beams, &e. It becomes much larger and 
more valuable on our northwest coast and has fewer knots than on the 


10 BOTANY. 


Rocky Mountain ranges It is known according to Mr. Watson, in the 
Uintah Mountains as “Bear River or Swamp Pine”. 

Abies Menziesii, Lindl—This tree attains an average height of from 
50 to 60 feet. Timber hard and coarse-grained, but is serviceable for 
rough work. 

Jumperus Virginiana, L.—A much branched, dwarfed tree, found asso- 
ciated with the Pinon Pine. It is of great value as furnishing the most 
durable fencing-posts. It is probably abundant enough in Southern Co- 
lorado to meet the demands for many years. 

There are, besides, several species of cottonwood, none of them, how- 
ever, being of any great value except for shade. 

It may be well to remark that, on almost any, if not all of the ranches 
where irrigation is possible, in a few years the settler may relieve the con- 
stant glare of the sun by a fine, thrifty cottonwood grove about his build- 
ings. The experiment has so often succeeded that it is no longer a problem 
to solve. 

AGRICULTURAL RESOURCES. 

Taking Denver as a starting-point, it is known that fair crops of wheat, 
rye, oats, barley, and corn may be raised with a tolerable degree of cer- 
tainty where irrigation can be resorted to. The same statement is true of 
the region east of but bordering the foothills, as far south as the survey 
extended this year (1873); the certainty (other things being equal) increasing 
toward the south. Grasses and sedges suitable for grazing purposes flourish 
in greater or less abundance, especially as the foothills are approached and 
the valleys between them penetrated into. 

The drier portions of the country (especially where water is within 
reach) may be advantageously utilized as sheep-walks. The grass of such 
regions is nutritious and abundant enough for this purpose. As an illustra- 
tion I may allude to Huerfano Park, which now affords pasturage to 
immense droves of sheep. The great objection to allowing them indiscrimi- 
nate range is, that where they go, the grass is so soiled that horses and 
cattle refuse to touch it. Hence the bitter antagonism between the two 
classes of herdsmen. An equitable division of the public lands would be to 
confine the sheep to the region of the shorter grasses, giving cattle and 
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horses the range of the taller bunch-grass. Of course, when the land was 
definitely settled, surveyed, and paid for, the proprietor would consult his 
own individual interest. 

Along our route, the possibilities of agriculture died out as we ap- 
proached Georgetown, though here and there an acre under cultivation 
showed that the farmer must have received some return for his labor. The 
valleys still furnished a fair quantity and quality of bunch-grass. 

We leave the country between Georgetown and South Park out of the 
question for agricultural purposes. There were, as usual, some beautiful 
summer ranges for herds. One especially, along a tributary of the Snake 
River, was covered with a luxuriant crop of grass. The soil, too, was fertile, 
and, but for its altitude, would have produced large crops of the ordinary 
cereals. 

South Park, 8,800 feet above tide-water, so far as known does not 
promise much in the way of grain raising. It has frequent frosts during 
the summer months, and the temperature at the same time is so low as to 
almost inevitably destroy all the cereals. On the morning of July 3, 1873, 
the ground was covered to a depth of two inches with snow as low down as 
the level of Fair Play. Its utmost will probably be accomplished in the way 
of agriculture in the production of turnips, cabbages, and possibly potatoes, 
with other vegetables equally hardy. It will, however, be an important 
grazing ground. Large herds of cattle now roam at large overit. In 1872 
and in 1873, the experiment was tried of wintering the stock in the Park. It 
is asserted that it was successful, and that the herds kept there were in 
better condition in spring than those that had been driven for the winter to 
the valley of the Arkansas. 

The bunch-grasses in the smaller parks toward the mountains are of 
wonderful luxuriance, and will furnish abundant food for many thousand 
head of cattle. Sheep do well on the more level portions of the Park, 
among the shorter grasses. 

The valley of the Upper Arkansas, as we first saw it, twelve miles 
above Twin Lakes, certainly looked like anything but a land of promise. 
Along its central axis, the soil appeared absolutely unproductive, and seemed 
fit to raise nothing but “prickly pears and sage-brush”. Yet we have 
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abundant evidence that, if the climate were not too rigorous, under irriga- 
tion this same soil would raise fair crops. The smaller valleys leading 
down from the mountains on either side and intersecting the main valley 
at right angles all produced abundance of bunch-grass, though not so luxu- 
riantly as South Park. In crossing into this valley from South Park, we 
had made a descent of some 400 feet, and found as a rule a climate pro- 
portionately more genial. At Twin Lakes, potatoes grew large enough to 
be eaten before the early frosts destroyed the tops. It is not improbable 
that some of the hardier grains might be raised at this point. By Septem- 
ber, the yellow leaves on the cottonwood-trees along the mountain slopes 
indicated plainly enough that we had reached the limit of the “ growing- 
season” there. 

Reports reached us of fertile valleys with abundant pasturage west of 
Twin Lakes. 

The first fairly good farm we saw after leaving Denver was that of Mr. 
Lenhardi, on the Arkansas, twelve miles below Granite, August 27. We 
found that Mr. Lenhardi had just finished his harvest. He had a good crop 
of oats, barley, and potatoes. He admitted, however, that his success was 
earned by continuous irrigation through several months. Below him were 
several other ranches equally good. So narrow was the belt of fertile land 
that the ranches were often over a mile long, and hence, to include the legal 
one hundred and sixty acres, could not have been wide at any point. 

Following down this valley, we saw the first flouring mill at Chalk 
Creek. It was probably the best indication that we were not far from the 
northern limit of successful cultivation of the ordinary cereals. 

Leaving the Arkansas Valley at McPherson’s ranch, we crossed the 
Saguache Mountains via the Puncho Pass, which is reported as 8,600 feet 
high. Itis probably somewhat over this estimate, though still far below 
timber-line. South of us lay San Luis Valley, concerning the agricultural 
value of which there are so many contradictory reports. Settlers in the 
valley are loud in its praise; others are, as a rule, loudest in their disparage- 
ment of it. It may be premised that snow seldom falls to any depth, or lies 
long on the ground. ‘These conflicting reports probably find their solution 
in the fact that the most important roads over which by far the largest share 
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of the travel passes were located in the most barren portions of the valley ; 
hence those simply passing through it receive a most unfavorable impression 
as to its resources. 

To make this statement more clear, we will make the following divisions 
of the valley: 

First, that portion bordering the water-courses, where the soil is con- 
fessedly fertile and irrigation is possible. The land lying along the banks 
of the Saguache is the best illustration of this. The soil is the product 
(on the surface) of the immense crops of rank sedges and grasses that have 
for centuries grown, died, and decayed there. To say that it is as fertile 
as land can be, is not in the least overstating the truth. ‘‘ Breaking it up” 
is simply preparing a vast compost pile for ‘seeding ”. 

The following facts were obtained from Mr. Frank Brown, one of the 
most reliable men in the valley: Oats per acre produce 40 to 50 bushels, 
weighing 40 pounds per bushel; barley per acre produces 50 bushels, 
weighing 55 pounds per bushel; ‘bald barley” per acre produces 50 
bushels, weighing 75 pounds per bushel; wheat per acre produces 30 
bushels, weighing 65 to 68 pounds per bushel; potatoes per acre produce 
300 bushels, of course an unusual yield; turnips, onions, beets, radishes, 
and cabbages yield well and grow to an immense size. I can personally 
vouch for the truthfulness of most of these facts. (I find, on looking over 
a letter received from Mr. L. A. Phillips, of the ‘‘ Colorado Farmer”, that 
the estimate of the crops for Colorado is, on the average, per acre, wheat, 
28 bushels; oats, 40 bushels; potatoes, 150 bushels; corn, 25 bushels; 
and barley, 35 bushels. This estimate is by no means a fair showing for 
the corn of certain portions of the Territory. Fall grains have not yet 
been extensively enough tried to test the relative merits of fall and spring 
crops.) . 

Along the Carnero, Lagarita, and Rio Grande, the soil is not so pro- 
ductive of large crops as the Saguache region; but, to offset this, it is 
found that the crops are perhaps less likely to be injured by early frosts, 
and a larger variety of productions may be depended upon. In fact, all 
our ordinary garden vegetables grow on the banks of these streams. 

Despite all that has been said of the general innutritious qualities of 
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sedges as a forage, the stock in the San Luis Valley thrives the year around 
on them. There, over thousands of acres, these plants grow more than 
four feet high. 

Irrigation is possible anywhere in this first division, and water (slightly 
brackish) is usually obtained by digging a few feet. 

The second division is made up of the higher ground, beyond reach 
of irrigation. The soil and its productions undergo a complete change. 
Grama,* chico, and greasewood are here the prevailing growth. The soil 
is unpromising in appearance, yet would, if irrigation were possible, pro- 
duce fair crops. It will not be likely to be brought under the domain of 
agriculture for many years. Most propitious seasons are, in the absence 
of water, absolutely required for this kind of soil. It is, however, the 
legitimate sheep-walk of the valley. 

The third division are the sand-wastes, where there is no water and 
almost no vegetation. Even the chico and sage-brush are barely able to 
live there. I know of no use to which it can be put. There are some 
sheep occasionally found on it, but they derive most of their subsistence 
from the adjacent vega, or lowland. 

It is known, also, that in the smaller valleys between spurs of the 
mountains, bunch-grass is found in considerable quantity. The pinon- 
groves furnish shelter and a certain amount of grama during the winter 
for the herds that frequent them. 

From Loma, south, wheat has long been a regular crop. Corn, too, 
produces small ears with certainty at Conejos. It is not unlikely that they 
could be increased in size by the introduction and thorough acclimation of 
better seed. 


*The term Grama, now applied to the various species of Bouteloua in our Southwest, evidently comes 
from Spain. It is there applied to what we know here as Bermuda, or Scutch-Grass (Cynodon Dactylon, 
Pers.), introduced among us from Southern Europe, and also found now widely distributed over the 
warmer parts of the globe. Gramma is incorrect, and grass, as a suffix, is superfluous. The use of the 
name was evidently suggested here by the one-sided arrangement of the spikelets,—so like that in Cyno- 
don Dactylon. 
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NEW MEXICO AND ARIZONA DISTRICT. 


This district may be fairly considered as starting on the latitude of 
Fort Garland, a little north of the southern line of Colorado, and extending 
thence west to Loma,* on the headwaters of the Rio Grande. True, a 
marked change in the flora appears about the headwaters of the Arkansas and 
runs east out into the western edge of the Great Plains at Pueblo, whence 
it shades off gradually more markedly into the flora of the warmer and more 
arid regions as we go toward the south. North of this the Pinon Pine sel- 
dom appears in Colorado; and about Pueblo not less than ten species of 
Cactacee appear somewhat suddenly in the flora. 

Taking, however, the southern portion of the San Luis Valley, as I 
have done, from Fort Garland to Loma would appear to be a more strictly 
natural division, because south of it the change is marked in the flora, and 
is further confirmed by a corresponding change into larger areas of almost 
desert land, and by a decided decrease in the relative quantity of humidity 
in the atmosphere, with a resulting smaller number of springs and running 
streams. Still, along the mountains, or on isolated mountain peaks, even 
almost so far south as the Mexican boundary, we find enough of character-- 
istic Northern plants to suggest the inquiry as to whether the influences 
of the Glacial Period may have extended so far south, and driven these plants 
before it, as it did those of Labrador to the latitude of New Jersey and 
Pennsylvania on the Eastern coast. For example, we find among the mount- 
ains of Southern Arizona, Habenaria leucostachys, Habenaria dilatata, Goodyera 
Menziesti, Spiranthes Romanzoffiana, and Corallorhiza Macrei?. All of these 


*T assign Loma as the western limit only because it was the western limit of my exploration. 
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are strikingly suggestive of a more northern birthplace. Besides this, there 
are Veratrum album, Zygadenus glaucus and Z. elegans, and Picea Engelmanni, 
which tend further to raise the same point of inquiry. The presence along 
the southern border of Arizona of that somewhat rare and localized fern, 
Ophioglossum vulgatum, in our present state of knowledge, can only remind 
us that there are still some points concerning the geographical distribution 
of plants that are unsettled ; the most probable conclusion, however, being 
that (if we banish separate centres of creation for the same species) it. has 
at one time extended over almost our entire North American area. Its 
present situation in Arizona (on a low hot. plain) divorces it from any 
necessary association with glacial agencies. 

From Southern Colorado to the Zuni Mountains in New Mexico, we 
may in the main make the journey, and avoid any considerable mountain- 
range. North, the ‘Spanish Mountains” of the older maps will be to the 
east; and further south, to the west, the various spurs will culminate in the 
Valles Mountains and the Nacimiento Range, whose highest peaks seldom, 
if ever, reach an elevation greater than J2,000 feet, while most of them are 
much lower. Along the valley of the Rio Grande, the general altitude 
ranges from about 7,700 feet to 5,026 feet at Albuquerque. This valley, 
whilst much cut up by transverse cafions and smaller streams, is in the 
main an area of aridity. Along the streams, the ever-present cottonwood 
will appear; the sandy or gravelly wastes be covered with the various 
Artemisias, Nyctaginaceous and Chenopodiaceous plants; and the mesas 
(or high tablelands) intervening between the streams will be covered with 
a sparse growth of bunch-grass and grama. Representatives of the Cactacee 
will be found constantly. 

Santa Fé, just south of the mountains of the same name, is situated at 
an altitude of 7,047 feet. The plain around is, except where watered by 
the small stream from the mountain behind, barren in the extreme; not, 
however, because the soil lacks the elements of fertility, for this it does not, 
but because it needs an abundant supply of water. 

So long ago as 1846, Mr. Fendler made large collections at this place, 
and as the results are so well known it is hardly requisite to do more than 
allude to the general outlines of the flora. The mountain-slopes back of 
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the town of Santa Fé are covered with Abies concolor, Pinus ponderosa, and 
Pinus flexilis, Their summits, however, not reaching above timber-line, are 
destitute of the peculiarly alpine flora so characteristic of the Colorado 
mountain-tops. Back of Santa Fé, the low hills also are abundantly covered 
with the Pinon Pine and dwarf Juniperus Virginiana. The extremes of 
heat and cold within a period of twenty-four hours, though still plainly 
marked here, are not so decided as on the great American plains further 
north, and this would appear to have something to do with the Cactacee, 
Chenopodiacee, and Nyctaginacee taking the place of the more hairy Astragali 
we find there (to the north). 

From Santa Fé we moved toward the Rio Grande, which we struck at 
the Indian town of San Felipe. The intervening country was of the semi- 
desert character, and furnished a scanty picking for the small bands of 
cattle that roamed over it. 

The valley of the Rio Grande, however dreary its appearance, gave 
evidence of an abounding fertility where irrigation is possible; I might 
almost have said an inexhaustible fertility, for at some of the Indian farms 
we could see where year after year they had raised fair crops without 
either rotation in crop or any attempt at restoration to the soil of the ele- 
ments of fertility they were so constantly removing. The combination of 
lime, sand, and marl from the eroded country above and back probably 
gave the explanation of continued success under such soil-impoverishing 
farming. This belt, however, was at best a narrow one, for the immediate 
hills were as usual covered with a growth of sage-brush and Atriplex. It 
was interesting to note here, as elsewhere, the protective influence of vege- 
tation on the face of the country. Facing the mouths of the ravines, which 
ran toward the river, were here and there elevated spots, whilst all around 
evident traces of recent washes in the soil were apparent. The elevations 
owed their existence to the growth of Atriplex and Artemisia, the roots of 
which entangled, or rather retained the sandy soil about them. I have had 
frequent occasion to note the same thing, especially in California. The com- 
mon Ailanthus glandulosus, which has become so much of an “‘eye-sore” on 
our Eastern coast, might almost certainly be introduced into that region as 
a protection along the irrigating channels and elsewhere, where some such 
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restraining force was required. It is known to be especially adapted to 
this end, as is shown by actual trial on a large scale in an area further 
north, but almost as dry. From Albuquerque across to Fort Wingate, 
which is about one hundred miles and north of west, the face of the country 
hardly improves. It is in the main a poorly watered, poorly timbered 
region, with an altitude ranging between 5,100 feet and 7,000 feet. Here 
and there a good spring occurs, or an occasional small stream puts in a 
hesitating appearance—to rise to the surface, or sink below it, no one can 
tell how often, before it strikes a larger main channel Until we reach 
McArthy’s ranch, west of Cuero, agriculture is out of the question. Small 
bands of sheep may, and do find a living in the country adjacent the springs 
and water-courses. From McArthy’s ranch on to Wingate, the country 
slowly improves, and in many places along the road, ground under culti- 
vation testified to the capacity of the soil for production of the cereals. 
The water is more or less alkaline, and some of the strongest springs are 
notably so. In many of the spots (where in certain seasons the ground is 
wet and then dries up), we found the usual saline efflorescences covering 
the surface. Such places always had a more or less dense covering of the 
so-called salt-grass of the West (Brizopyrum spicatum). This was eaten 
by the burros, but neither horses nor mules could be induced to touch it, 
except in instances of absolute want, and then it appeared to be not only 
innutritious, but after a time absolutely hurtful. 

The western slope of the Valley of the Rio Grande from the northern 
end of the Black Mesa leads upward into an elevated region, the lower por- 
tions of which are cut up into tableland, 7. e. mesas, separated by almost 
impassable cations. Over these mesas, grass in moderate quantity is found. 
Gaining elevation, however, as one goes west, the surface of the country 
changes ; at 7,000 feet, it becomes mountainous. The timbered ridges have 
well watered and grassy valleys between them. This continues southward 
as far as Nacimiento. Here a change comes over the landscape, and thence 
south to San Mateo we have to all intents and purposes a desert country. 
At San Mateo, this more western strip joins on to the somewhat improved 
belt of country I have described as commencing at McArthy’s ranch, 
and the two proceed southward, gradually improving, until at about 7,000 
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feet we meet the heavily timbered ridges of the Zuni Mountain Plateau. 
Here the flora presents a marked change, Pinus ponderosa, Pseudotsuga Dou- 
glasit, and Abies concolor, with here and there a straggling Oak-tree, make up 
the tree flora of the higher parts, whilst at lower levels the Pifion Pine and 
the Western form of our Eastern Juniper appears. Damp ravines, swamps, 
and running brooks give chance for the growth of grasses, Junci, and Carices. 
Beautiful Pentstemons confer an unusual charm to the scenery, all the 
greater because of the desert country we have passed through to reach 
this range. 

The main trend of this chain is from the present Fort Wingate toward 
the southeast to a point to the west of and some thirty miles from Limita 
on the Rio Grande at Ojo de la Rosa, where the outlying spurs join with 
those of the Sierra del Datil coming in from the southwest. The triangle 
of land thus enclosed is dry, but not always level. Mountain-chains of 
short length run here and there; water is only moderately plenty, and the 
timberless character of even the more elevated parts is in strong contrast 
with the description given by Lieut. C. C. Morrison of the Zuni Mountains: 
‘Following the axial line was a wide valley running nearly the entire 
length of the range, abounding in the most beautiful glades with bunch- 
grass 18 inches high, standing as thick as it could grow, here and there 
rooted out in the damper places by red and white clover. The Zuni 
Mountains are a low range, reaching in no place much over 9,000 feet.” 
From these mountains south we again enter a region more or less desert in 
its character, the only timber being the Pinon Pine and Juniperus. Here 
and there water may be found as at Zuni and Deer Spring and Cave 
Spring. In the damper areas, luxuriant growths of sedges and the common 
Mimulus luteus showed what the capacity of the soil was. In this area, an 
occasional basin may be found in which corn, ete, can be raised without 
irrigation. Such a one was observed just south of Zuni. The probable 
explanation is that a sub-soil of clay retains the moisture which is drained 
in from the higher grounds around, and the dry, sandy soil allows the seed 
to be planted a foot deep to meet the ascending moisture without being 
rotted in its somewhat prolonged struggle upward into sunlight. Some- 
times for miles, as in a valley south of Deer Spring, the soil is actually a 
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black bed of vegetable mould, on which a heavy sward is found. This 
probably would indicate, as the appearance of the surrounding country 
tends to confirm, that water may be had here at no great depth. Indeed, it 
appeared as though part of the season this especial area might be rather 
swampy. 

From Zuni south, the country may be regarded as sloping toward the 
Colorado Chiquito, and fairly merits the designation of ‘‘a dry rolling 
country”. ‘Thence south it again ascends to the White Mountains of Ari- 
zona, a densely timbered range, culminating in Mount Ord, 10,266 feet 
high, and Mount Thomas, 11,496 feet high. The road to Camp Apache 
crosses it at an elevation of about 7,400 feet; Willow Spring, somewhat lower, 
gives an altitude of 7,195 feet. Here the scene was one of transcendent 
floral wealth. The ordinary coniferous growth, to which we have already 
alluded, mixed in about equal proportions with Quercus undulata. The 
Conifers towered up sometimes more than a hundred feet, but the Oaks were 
seldom over 25 feet high, but branched out vigorously. The declivities of 
this range are deeply cut by cafions extending out from the centre like so 
many radii of a great circle. The soil is largely made up from disintegra- 
tion of volcanic rocks. The herbaceous vegetation was luxuriant beyond 
anything elsewhere seen in Arizona, and here only was the striking Sisyrin- 
chium Arizonicum found. Frasera speciosa, Onosmodium Thurberi, and acres 
of Aquilegia chrysantha, luxuriated on the hill-sides ; whilst in the cold spring- 

- water Claytonia Chamissonis, Ranunculus hydrocharoides, and Habenaria leucos- 
tachys were growing abundantly. 

Though in Arizona, these mountains are deeply covered with snow 
each winter, so much so as to practically serve as barriers, the dense 
growth of timber seen on them is simply a portion (possibly the best por- 
tion) of a belt extending from old Camp Tulerosa westward to Camp Verde, 
a distance of about three hundred miles. It is known under the general 
designation of the Black Mesa, or the Mogollon Mesa. It is really an island 
of verdure raised up out of the more desert areas north and south of it. Its 
average width is not great. ‘The Carboniferous strata predominate, but 
the southern extension is covered by basaltic eruptions.”* 


* Loew, vol. iii, Wheeler’s Report, p. 587. 
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The following analysis of the soil is given by Dr. Oscar Loew, chemist 
and mineralogist of the Survey, vol. ili, p. 587: 


Physicul condition: color, dark; consistency, Joose. 


Per cent. 
Sandie =a SOs Ot SOC ORS MOIS On One See ise Rrra 42.20 
Shits amyl @Paynecads cacees sas6es Souder Succdoee cnet oo boeOoogOoES 37.98 
Hygroscopic moisture .-.--. .. +--+ -2 + +20 eee eee e eee cence eee eee 10.97 
Humus and chemically bound water ...... ...------+++-+-+---+--- 8.84 

Chemical constituents : 
Per cent 

IDNMNISEY ho ds cn. Socdon combabeemosacegouuU JouUds aSladocede oF OUUC 0.015 
Soda 
Lithia \ poondt Caden Qbo0es Sous cadLGs ooopeo aooce seaduasuane .-- traces 
Magnesia.... 2-2. 02-2 2- nee nee cone cone cee cece e ence eee rees 0.029 
INV soaccs goon esnba0 oS 6500 cou dO Meno UGaD Sd Does Odo UEDDoo sao 0.153 
Phosphoric acid... . 2.022.222 ee ceee cece ee cece tees cece tee tees 0.058 
Oxide of iron 
Alumina [thy Giltts cesgnSagaocaodonb0 cpebopeoEnseacdesoser 2.013 
Sulphuric acid 
Total soluble in hydrochloric acid, water included......--..--- -. 22.188 
Insoluble quartz and clay .....---. ---- 0+. +--+ eee ee eee eee eee 77.812 


The rock from which the above soil was derived is a red sandstone. 

The San Francisco Mountains may be regarded as a northward exten- 
sion of Mogollon Mesa, having the same average altitude (7,000 feet) and 
the same dense timber-growth, with here and there fertile valleys and open 
glades. 

South of the Mogollon Mesa, the altitude of the country decreases 
until at Camp Apache we are but 5,000 feet above tide-water, and in Tonto 
Basin to the west of Camp Apache lower still, probably between 3,500 and 
4,500 feet. The word basin correctly represents this cation cut and crossed 
depression, of which we have yet so much to learn. 

Crossing a series of mesa lands at an elevation of 6,000 to 7,000 feet, 
we begin the descent to the parched, superheated valley of the Gila River. 
A complete change comes over the flora. If verdure and superabundant 
vitality were the expression of plant life on the timber clad Mogollon Mesa, 
in the valley of the Gila, hardness of texture and contraction of form would 
be characteristic of the flora. The attempt to make an analysis of one’s 
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feelings on being somewhat unexpectedly brought face to face with this 
peculiar vegetation would be futile, as no point of comparison appears to 
offer. The giant Cereus occupies the hill-sides which have a southern and 
southeastern exposure, towering up to a height of from 30 to 50 feet. 
Fouquierta, with its leafless, wandlike trunk, and its tip of scarlet flowers, 
Agave Palmert and Parryi, and various species of Dasylirium, dry, rigid 
skeletons of plants without the living green; Canotia, a tree 20 feet high, a 
foot in diameter, with green branches provided with stomata, but no leaves, 
all go to complete this desolate floral landscape | While the Mimose, Acacia, 
and Caliandre, rising to the dignity of trees or dwarfed to mere underbrush, 
inhabit the less dry hillsides and ravines, but still by their small leaves 
and hardened tissues show that they too have the impress of the dry, hot 
air about them. What the vegetation and climate of this valley may once 
have been we have now no means of certainly knowing. It is, however, in 
the highest degree probable that the process of desiccation, which has long 
been taking place in portions of New Mexico, is going on here. Along the 
higher bluffs back from the river, and far away from any chance of irriga- 
tion, one still sees the ruins of ancient pueblos, and in places traces of 
agricultural operations. 

Barren as the soil appears in its present dried condition, it has the 
capacity for production of luxuriant crops of corn, barley, cabbage, onions, 
potatoes, and watermelons where water can be furnished, as the garden at 
old Fort Goodwin proves, and as the Mexican Pueblo Viejo, some twenty 
miles further up the river, amply confirms. 

Leaving here an altitude of less than 3,000 feet, we again begin the 
ascent over a rolling country, and reach some twenty miles to the south an 
altitude of 4,833 feet at New Camp Grant. North of this, Mount Graham 
rises out of the plain, and attains an altitude of 10,357 feet. It is stated by 
Mr. Gilbert* to be made up on its northeastern face of gneissic rocks and a 
syenite, the great mass being probably metamorphic. As a single isolated 
centre, it presented more novelties than any other spot visited by us. Picea 
Engelmanni was found even so far south. I have elsewhere called attention 
to the number of more northern forms that we obtained from near its summit. 


* Vol. iii, 509, Wheeler’s Report. 
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As might be expected, Pinus ponderosa was the prevailing tree, and attained 
magnificent proportions. Skirting the flanks lower down, we found growing 
abundantly the Madrono (Arbutus Menziesii, Pursh) and Manzanita (Arcto- 
staphylos tomentosa), but not here attaining a height greater than 10 or 12 
feet. The Oaks do not range higher than 6,500 feet on the slope of this 
mountain. The northern slope of Mount Graham has a barren aspect, the 
timber apparently not reaching so low a level as on the southern side. 
This may be due to the steeper declivities, as well as to the greater heat 
radiated from the Gila Valley. In the more open woods, from 7,000 to 
9,000 feet, bunch-grass grew most luxuriantly; and in the moister ravines 
leading from the mountain down to the plain, sedges grew in dense masses, 
and furnished (current teaching to the contrary notwithstanding) a much- 
prized food for the stock ranging on the mountain. Whilst at Willow 
Spring we found the Aquilegia chrysantha growing abundantly in the open 
and on somewhat dry ground, on Mount Graham it was hardly ever seen 
away from the spray of a shaded mountain stream. 

The Pinaleno Range, of which Mount Graham may be regarded as 
the culmination, trends off toward the southeast, becoming reduced more 
and more as it nears Railroad Pass, a distance of about twenty miles from 
Camp Grant. This pass serves to connect the Arivaypa Valley on the west 
with the plains of San Simeon on the east. This flat, dry region has a 
varying altitude of from 4,239 feet at Eureka Springs to 4,833 feet at Camp 
Grant, and thence descending to 3,485 feet at Whitlock’s Cienega. 

Camp Bowie, situated in Apache Pass in the Chiricahua Range, which 
may be regarded as on the southern border of the San Simeon Plains, has 
an altitude of 4,872 feet. 

From Camp Grant to Camp Bowie, the route is over an exceedingly dry 
region, the distance being about fifty miles, and water is to be found at 
one point only, and here not with certainty. In the sandy arroyos were 
found growing Baccharis sergilloides and B. cerulescens. The local opinion 
is that these plants will not grow where their roots cannot reach water. 
There is no doubt that in many places where it grows, water may be had on 
digging to a little depth. Tessaria borealis was also a common plant of the 
region. 
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On the limestone rocks near Camp Bowie were Cevallia sinuata and 
Macrosiphonia brachysiphon, plants that we found to be by no means common. 
The Artemisias no longer formed the predominant feature of the plains 
landscape, as they had north of the Mogollon Mesa. 

The immense stretch of plain from Camp Grant south, gradually be- 
comes lower, until at Tucson it is but 2,400 feet above the sea. This plain 
as far as the San Pedro—say thirty-five miles north of Tucson (though, as 
before stated, in the main dry)—is covered with a luxuriant growth of grasses 
of nutritious character, wherever, as at Sulphur Spring, moisture is found in 
sufficient quantity in the soil. The immediate slopes of the San Pedro 
Valley are densely covered with Atriplex, Sarcobatus, Sueda, ete., while 
the malarial cursed flats along the river produce heavy crops of the ordinary 
cereal grains and garden vegetables. ‘Thence to Tucson the country be- 
comes more sandy, and even the Chenopodiacee give way largely to Larrea 
and various species of Cactacee. 

From Tucson south the plain again rises until at Tubac it is again at 
least 3,000 feet, and east of the Santa Rita Mountains Old Camp Crit- 
tenden stands at an elevation of 4,749 feet. Here we leave the area of the 
Colorado River drainage, and enter another, sloping toward Mexico. 

To generalize: we may say that from the Gila south almost to the 
Sonora line (along our route of travel), the country may be regarded as a 
plain with a gradual slope to the south, more or less barren and dry save 
along the river-banks, and in the immediate vicinity of springs; with the 
Pinaleno, Caliuro, Santa Catalina, and Chiricahua Ranges, and Dragoon 
and Santa Rita Mountains rising above the general level to a height of from 
6,000 to 10,400 feet, the middle altitudes or mesas shading off into plains 
below and leading to mountain elevations above, with in neither case a 
clear line of demarcation between. 

Indeed, we may go a step further and consider the entire country from 
South Park south to the Mexican line as a series of continental swells and 
depressions, illustrating still this southward slope. 
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tas 65 67 89 ae (STS 
North, Wertical Seale 1 inch to 5600 feet. South. 


In the above profile, vertical proportions only are closely observed. 
The southward slope is well made out. I have taken, so far as possible, 
representative altitudes. 

1. South Park, on Platte River, Colorado, altitude 9,000 feet. 2. 
Trout Creek Divide, 9,350 feet (approximate). 3. Granite on Arkansas 
River, 8,883 feet. 4. Puncho Pass, 8,945 feet. 5. Saguache, on the head 
of the Rio Grande, 7,723 feet. 6. Bacon Spring, near Fort Wingate, New 
Mexico, 7,189 feet. 7. Fort Wingate, 6,982 feet. 8. Zuni Mountains, rather 
a plateau than mountain-range, with an altitude of seldom, if ever, over 
9,000 feet. 9. Zuni, on the head of Zuni River, 6,355 feet. 10. Willow 
Spring, 7,195 feet. 11. Camp Apache, 5,000 feet. 12. Tanks south of 
Camp Apache, 5,624 feet. 18. Gila River, 18 miles east of San Carlos, 
2.769 feet. 14. Camp Grant, 4,833 feet. 15. Tucson, 2,400 feet (approx- 
imate). 

Of course, as a rule, along any given latitude there would be an 
eastern or a western slope also, as this line is not far from the meridian 
of the continental axis. An absolutely north and south line would give 
somewhat different figures, but would nevertheless illustrate the same 
truth. 

Intimately connected with this slope of the continent to the south is 
the geographical distribution of the forest growth. It appears that the one 
factor of all others in the problem as to what shall be assigned as the lowest 


limit of timber, is the lowest point on the plain to which sufficient moisture 
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shall reach. Hence it does not surprise one to find the lowest limit of 
Coniferous vegetation ranging somewhat in this manner as one goes south: 


Feet 
South Park, Colorado ......... S95 9S500) HOnSoHu50d oats DOUoES 9,000 
Saguache, Colorado (Pifion)........ dar sare Saya Seis Neel Meanie 7,500 
Santa lé,New Mexico) (Pinon) <2 2- see oe anes serieieeke ie elena 7,100 
Fort Wingate, New Mexico (Pifion) .-...-.. .-.......--- beer 7,000 
Mogollon Mesa, Arizona (Pinus ponderosa) ....--.-+..+-.2+----- 6,500 
Mogollon Mesa, Arizona (Oak) .. ..---. 2. sees senses ee eeee 6,200 
Campi Grant eArizonar(Oalko)ieetssee tere ten ieee ete eee cee 5,000 
Camp Grant, Arizona (Pinus ponderosa) ..-.-~...---. --+ --+--- 6,500 
5 Camp Crittenden, Southern Arizona (Oak)....-.-...... -.------ 4,749 
Camp Crittenden, Southern Arizona (Pinus ponderosa) .-..-.-.. -- 5,000 


In other words, where the plain breaks up into a well-defined mountain 
range or peak which is well watered, the timber begins just above the limit 
of the plain. 

The upper limit of forest growth, or, as it is called, ‘“ timber-line,” is 
less clearly defined. Dr. Engelmann has clearly pointed out, in ‘The Trans- 
actions of the Saint Louis Academy of Science” for 1862, p. 129, that near 
Denver it begins just at about the altitude it disappears in Alpine Europe; 
in other words, that it ascends in our Rocky Mountain Range about as high 
above the great plain out of which these mountains rise as it does on the 
Alps above the ocean level ; and the conclusion appears clear that this plain 
receives the heat freely during the day, and its dry air allowing as ready a 
radiation of it at night, it (the plain) becomes the furnace whose heat is to 
carry the timber to so unusual an altitude. 

Dr. Engelmann further notes that the popular opinion that this upper 
limit is carried to greater altitudes as we go south is not correct The 
following table may throw some further light upon his statements. 

The upper limit of trees averages between— 


atitude40=#1° north, ai peaks )setneer seeker ee eeiectee 11, 13824 
latitude 39-409 north, 15 peaks... .-(- sa.i2-2 1-2 ce oe ee = 11, 636 
Latitude) 38-399 north, Gi peaks; osc. eee ecee ease oe 11, 729 
Hatitude37=38° north, s2ipeakseqc--e-acen eee eee eee eee mel 0620 
San Francisco Mountains, 35-369, Taticuge erat LommaS ution see 11, 547 
*Sierra Blanca, Arizona, 33-349, Jatitude north .. ....-...-.-.- 11,100!! 


*A portion of the material for this table I have obtained from Mr. Gannett’s admirable “ List of 
Elevations”—a paper of great labor and great value. 
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The fact here is apparent that between 33-34° it is actually lower 
than between 40-41°. Even though this be but a single isolated fact, the 
evidence that there has been some crudeness of observation would be 
further confirmed by the fact that the same table shows between latitudes 
37—38° it reaches so low as 10,625 feet. One probable source of error in 
the above table appears from some observations kindly furnished me by 
“Mr. Francis Klett. Thus, on Meadow Mountain (California), timber-line 
on the northern side was 11,200 feet, and on the southern, 12,000 feet. A 
difference of 800 feet, actually observed (on a mountain isolated from any 
great radiating surface, and one of a knot of peaks) between northern and 
southern slopes, should lead to more specific statements as to the cireum- 
stances under which observations are taken. 

However, eliminating such exceptional cases as Sierra Blanca, Colorado, 
10,410 feet, on the one hand, and La Plata Mountain, Colorado, 12,080 
feet on the other, we may fairly infer these remaining thirty peaks were 
evenly enough divided as to the exposure, etc., to give us an approximation 
to the truth, and it would then even confirm Dr. Engelmann’s statement that 
there is little or no increase of altitude in timber-line toward the equator, 
in our western hemisphere, south of the 41st parallel of north latitude. 

As to the agricultural prospects of Arizona and New Mexico, we may 
safely venture on two assertions: first, that in neither of these Territories 
have we reached anything like the real possibilities of the soil and climate ; 
second, that in both of them there will always (so long, at least, as the 
present climate endures) be an enormous percentage of waste land so far as 
raising crops are concerned; of this, much may be made available for 
grazing purposes, and the remainder will, from its want of water, always 
be worthless. 

The Valley of the Rio Grande, from Loma, in Colorado, south, may be 
regarded as one continuous agricultural area, unpromising in appearance, 
but rich in the elements of vegetable life. Throughout its entire length, 
the cereals may be produced, and south of Santa Fé such fruits as grapes 
and apricots yield an abundant crop. The ordinary garden vegetables do 
well. This is, however, a mere strip, for the adjacent hills are at once 
assigned to the division of sage-brush deserts. Like the Valley of the Nile, 
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that of the Rio Grande receives its fertilizing in the frequent overflows to 
which it is subject, and in the mud carried suspended in the water used for 
irrigating. But unlike the Valley of the Nile, the overflow can hardly be 
called periodic. Dr. Oscar Loew has furnished the means of a comparison 


in his table, vol. iii, page 578: 


Rio Grande Mud. ese a Seas 

Potassavenesseieeaeieee eee encieceioec eee 1.784 0.473 
BLY Ga odoo pep Seakaoebe one baeobebEboneaaobe 0.795 0.533 
Ist Bo BReo Dab AES BOGsod snoosG Cuan OaoU Ch bear 1.751 1.901 
(CarbonaterofMimes=-ceeesaeeesieaeeescettesee 5.190 3-717 
IMagnesiapga sen stacee teases tee neater ree 0.181 0.762 
@xidejomiron ee -meesacecelesecnee steerer 
ipa 5-5 oo cee coo, ae haunt oe Seer. } 14.890 31.870 
Siliciciacid ese ere see sis conse cee seneeeceeceee 70.010 54.585 
Sulphatetofplimelmeresee a eeseeeaeesec cies ee Trace 0.245 
Phosphoricjacid2asseeee anseeeeesceetecee sec 0.092 Not determined. 
Water and trace of organic matter....-...---.- 5.012 5-701 

99-705 99-818 


The comparison shows, as Dr. Loew indicates, more potassa for the Rio 
Grande mud, but less phosphoric acid, than the mud of the Nile, whilst 
the Nile mud has a greater absorptive power for moisture than the Rio 
Grande, because of its greater quantity of hydrated oxide of iron. Except 
the enriching material thus conveyed, such long tilled lands as those of the 
older Indian pueblos have had no other fertilizer. And this fact confirms 
Dr. Loew’s statement that the water is the all-sufficient source of supply. 

In other localities, as the one he cites, three miles north of Silver City 
(p. 579), he attributes the success in raising corn to a moist subsoil (water 
being reached in 16 feet) and deep planting of the seed. But in Southern 
Colorado, in the San Luis Valley, where water is reached at a much less 
depth, irrigation is still found requisite. 

The Valley of the Colorado Chiquito, though now dary under the 
domain of agriculture, might be expected to produce large crops of grain, 
fruit, and vegetables when once water is furnished by irrigation.* 

Indeed, at the foot of the Mogollon Mesa, and for some distence up the 


*T allude here tothe upper portion of this valley. I have no personal knowledge of its lower part. 
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slopes, we may infer that the condensation of moisture by the higher peaks 
might make it possible to avoid the necessity for irrigation. Timber is close 
at hand. 

Salt River Valley is known to produce well, but the fact of there 
being no market for the crops has driven many of the settlers out. 

The Gila Valley proper, though intensely hot, furnishes many in- 
stances of good return for labor. 

The San Pedro Valley has already thousands of acres under cultiva- 
tion, and produces good crops of barley and corn. 

The Sanoita Valley, on the southern border of the Territory, though it 
has some land which may be irrigated and which is of surpassing fertility, 
must be regarded as rather a grazing than a farming region. It is well 
grassed, and has timber close at hand. This (as also the San Pedro) has 
the unfortunate reputation of being most unhealthy regions. The fact, 
however, is that the endemic diseases are such as give a low rate of mor- 
tality, and may be readily prevented. It is fair to make the statement that 
neither are now worse than were Indiana or Illinois a few years ago. 

The region of the San Francisco Mountains is said by Dr. Loew to be 
well watered, fertile, and suitable for farming homes. He adds: The ‘soil 
is comparatively very rich in phosphoric acid, and therefore most excellent 
for grain and corn; for beans, peas, and lentils an addition of gypsum 
would be an improvement, these requiring more sulphur.” 

It is now well proven that almost all the elements of plant life must 
pass through the roots and thence ascend to the leaves to undergo elabora- 
tion previous to the final acts of metastasis. Hence it follows that under the 
dry air and high temperature, where water is given, the processes of plant 
life must be very active, and that, (as in most of this region) where abund- 
ant food is supplied, and of proper quality, either directly from the soil 
or by the water used in irrigating, or by both, enormous returns may be 
anticipated. Facts do not controvert the conclusion, as a comparison of 
the yield, per acre, of cereals and of garden vegetables, between say 
Kansas or Nebraska (or even an older, better tilled State), and some 
portions of Arizona, New Mexico, or California, would show. 

The indigenous grasses, though somewhat localized in their distribu- 
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tion, and seldom forming a dense sward, are exceedingly nutritious, and stock 
will make long marches having no other food. Among them we may espe- 
cially allude to the various ‘‘ bunch-grasses” of Colorado, 7. e., Eriocoma, 
Festuca, and Poa, and more notably still the Boutelowas of Southern Arizona, 
where, without much distinction, all are called “ grama”. 

T am here again indebted to the researches of Dr. Loew for the following 
analyses of grasses. See Lieutenant Wheeler’s Annual Report to the Chief 
of Engineers, 1875, page 138. 

Festuca ovina, from an altitude of 10,000 feet, on the Jemez Mount- 
ains, New Mexico: 


AUIS) eee, | eee BMS COMO MA Ra denapr Orie oe ooh aasO65 12.3 
PS Naarae ce Oennoon OO s nue COncen Gnas boaeapeces suet sabaG 0ba5 5.4 
IM eanonenpeces seSeoasoeUdoaG caus Sbisie. Steveistayele sis eee ahaa eteeentetes 30.2 
aaa exits (of ifn 0. 07 is ane) - vials gop meb neem. 12.2 
Sugar, formed on digestion with dilute iecrochtentc acidmernrertr 10.8 
Extracted by potassa, and loss... -......--... --------0------- 206.6 

100.0 


BovuTELoua OLIGOsTACcHYA, collected September 7 in the Abiquiu Mount- 
ains, New Mexico, at an altitude of 7,500 feet: 


NUE dan eeneA Sao pao Se nS toenane conmunmemocos as esos acnoldads 12.0 
UG) | eee A eee ANI Ae Sonn pmcaby PebCou sc CACc. abo Lhd 7.8 
IMll Cr earoos pono Mons uoUC HU eOaGcMoodESsOSoUD Ob oGoO bab onus pocCGE 24.4 
antics s,s scsoayargjsiess © sovcie ust csestene nee eae feo teense esac tey leer or eToneretcieier 2.4 
Aqueous extract (OOSiswmoaw)) eye cect tely-etoeere ste) oeleresatstareitae 14.1 
Sugar, formed on digestion witb dilute hydrochloric acid ......-. 22.2 
Extracted by dilute potassa, and loss....-....-.....----.------. 17.1 

100.0 


BouTELoua HrrsuTA, collected near Las Vegas, New Mexico, November 
16, at an altitude of 6,500 feet; it was dead and dry, but without loss of 
nutritive properties : 


\VENOE Socads Obact cocdud scnoogessucod0 ace saoboooe seas 0o9005K0 13.0 
DN; | Ween Sn nas Sac G SEC eRe aban acho boone a4 6.5 
Fibre oo dMgh il 
OF eee ARE Saamatntcs Gace Tdadhs ce GbGC SO GHGe,. onAEEOO alt 
Aqueous extract (O09 sugar) <5 jc cles owen els miele ely iy) =1-1 13.8 
Sugar, formed on digestion with dilute hydrochloric acid .-....--. 26.3 

19,2 


Extracted by dilute potassa, and loss.........--.-+-.-..++- ----- 
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It may not be considered out of place to give some consideration to 
the forestry of this and the Colorado region. The subject is now one of 
growing interest, and it is not improbable will before long become a subject 
for legislation. 

The impression gained by a resident on the eastern side of our domain, 
from what he sees, or has been taught of the region about him, is, that 
North America, from ocean to ocean, is practically a timber area. True, 
he has heard of the Western plains and prairies and deserts, but that these 
treeless stretches are actually larger by far than the timber areas does not 
occur to him, nor does it appear probable to him that in the near future 
want of timber can become a serious drawback to our national prosperity. 

This is one standpoint from which the subject may be considered. 
Another is the influence of extensive forests upon the climate. Do they 
increase the rainfall? or do they simply aid in obtaining better results with 
less damage from what does fall? How far can we use them to reclaim 
waste areas? Will it pay? 

From the following table we may see the proportionate area of wooded 
to open land in our “ West” that fairly comes within the scope of this report: 


; Total areain | Area of wood- 

PSs SES acres. land in acres, 
Colorado een settles sce Rescate 66, 880, 000 6, 667, 469 
WIEN Gsecod ctogadecde tagpsee pam b asec eens 54, 065, 043 5,391, 883 
ING? MUS SCS) ~opoes oben seecosecHceeoscee- - 77,568, 640 4, 710, 388 
(ATIZONAL Sales ee estate eee Se ee 72,906, 240 4, 373, 065 
INGREGEN e565 cobnSocscounoacos sncneacesege 71, 737, 600 3, 589, 869 
Galiformiateceeisesese seen eee ee 120, 947, 840 9, 604, 607 
Mexas asst eS sees sects see see Me 175, 587, 840 | "46, 960, 123 
IGG oon esos scccebe ata. SeemepeseaeE 52, 043, 520 2,954, 751 

INGO Se Jasastisooesacocasbee aceerecaes 48, 636, 800 2, 541, 524* 


This table will serve at least to show how small in proportion to the 
open area is that of the timber in our Western domain. Professor Brewer 
remarks, in his Analysis of our Forest Resources (in Walker’s Statistical 
Atlas, and afterward republished in the Agricultural Report for 1874, p. 
352): “It is possible to cross the continent from the Pacific Ocean to the 


* Report of the Commissioner of Agriculture for 1875, p. 247. 
3 BOL 
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Gulf of Mexico without passing through a forest five miles in extent, or 
large enough to be indicated on the map.” Then, again: ‘The woodlands 
of the East are separated from those of the West by a broad treeless plain 
from six to fifteen degrees wide.” It may be worth noting also that there 
is in these States and Territories an absolute want of a hard wood like 
our Eastern hickory, and almost no large growth of oak, such as we find here. 
The statement has been made that in the State of Texas there is an area 
four times as large-as the State of Pennsylvania, over which there is neither 
a tree nor a shrub.* Making allowance for the extravagance of this asser- 
tion, it is sufficient to indicate how wide are its treeless areas. 

In view, then, of the acknowledged fact that in our older and more 
densely populated States we have an impending dearth of timber, would | 
not a wise political economy endeavor to obviate such a result in our Western 
regions? ‘Tree destruction began with us as a necessity, but it has been 
matured into an instinct. With the comparatively small quantity of timber 
actually growing in the Western Territories, with the certainty of a demand 
for an enormous quantity as these regions are opened up, does it not appear 
that some restriction should be imposed on the almost ruthless destruction of 
the forests on the publicdomain? Take for example the Santa Rita Mountains 
in Southern Arizona, from which probably all the available timber will be 
removed before the real current of a steady and substantial immigration 
shall have set into the neighboring Sanoita Valley. Or the instance fur- 
nished by Kern County in California might be still more in point, as its 
speedy settlementissure. Yet, actually in advance of this, what timber there 
is, is actually being swept away. Mr. John Muiz’s paper on the Post-Glacial 
History of the Sequoia gigantea, in the Proceedings of the American Asso- 
ciation for the Advancement of Science, 1876, page 252, puts the case very 
strongly. He tells us that ‘‘one sawmill on the Kaweah cut over 2,000,000 
feet of ‘big tree’ lumber last season” (1875), “‘and that in these milling 
operations waste far exceeds use, for after the choice young manageable trees 
on any given spot have been felled, the woods are fired to clear the ground 
of limbs and refuse with reference to further operations, and of course most 
of the seedlings and saplings are destroyed.” Then, too, come the destruc- 


* The entire area of Texas being less than six times that of Pennsyivania. 
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tive fires purposely started to clear away the underbrush that the bands of 
sheep may be more readily cared for and grazed. 

It can hardly be out of place to contrast such a wilful waste with the 
wise provision of the Swedish law (enacted prior to 1647), which compels 
the ‘‘private owner to plant and protect from cattle two timber trees for every 
one cut.” 

It may fairly become a question as to whether it would not be money 
well invested if the general and state governments were to anticipate future 
wants and plant extensive areas of our Western domain with hardy and 
rapidly growing timber trees. It appears from the latest statistical infor- 
mation available that already the States and Territories comprising our 
domain are in the percentage of timber area to the entire surface actually 
below Norway, Sweden, Russia, and Germany. In view of what we have 
anticipated in the way of increased population, this is rather an alarming 
statement. 

Will tree planting succeed on our open Western lands? What trees 
can be grown, and will they add to our material resources? Here we can 
only appeal to facts. We must premise by saying that to the young trees 
planted, care and protection must be accorded. In other words, they must 
be regarded as a crop to be protected from cattle and have the ground 
prepared for their reception. This being granted, we may fairly expect 
that over a large part of our domain we should have results something like 
those furnished by Mr. Longstreth, forester to the Atchison, Topeka and 
Santa Fé Railroad. After three years’ growing, the following percentage 
of each survived and was growing well: 


Per cent. 

Silver-maple, one year old when planted.............. ......... 50 
Box-elder, one year old when planted ...... 2... -c0s.s5.0..00. 60 
Honey-locust, one year old when planted ....................-.. 95 
Catalpa, one year old when planted .........--...-..-.-....---- 100 
Ailanthus, one year old when planted.....-......---..-:-...--. 100 

. American elm, one year old when planted....... RIE Oar OGORWEraae 90 


The same authority furnishes many other statistics, but as they are 
not founded on any longer experience, I omit all save those from the fourth 
station in Kansas, at Spearville, 283 miles west of the eastern line of the 
State. The elevation is 2,480 feet, and is high upland prairie, and known 
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as Dry Ridge. He adds that the growth was slower, but that quite as 
many of the trees lived. We may in many respects consider this a crucial 
test. After three years’ growth, the following percentages were alive and 
thriving: 


Per cent. 
Silver-maple, one year old when planted...... Le Ree Bee 90 
Box-elder, one year old when planted. .........-......-.-...--- 890 
Honey-locust, one year old when planted.............--...--.--- 100 
Ailanthus, one year old when planted . ......................-- 100 


Statistics from New Mexico and Arizona are meagre in the extreme. 
There is no doubt, however, but that thousands of trees of the indigenous 
cottonwoods, and of box-elder, Ailanthus, and China-tree, could be grown 
along the irrigating ditches and in other moist places: enough to raise the 
farmer in a few years beyond any immediate want for his most needed 
woods, and to largely spare the drain on the pine forests that cover the 
remoter mountains. It is in the highest degree probable that some of the 
various Australian trees, now being so successfully cultivated in California, 
especially some of the Hucalyptus species, could be made to do well in the 
warmer valleys of New Mexico and the warmer ones in Arizona where water 
may be had. These trees, as rapid growers, and as making good lumber, 
are of great value. 

We must still regard the problem a mooted one as to whether or not 
forests actually increase the rainfall of any region. The probabilities, 
however, appear to be against the supposition that they do. There can be, 
I think, no reasonable doubt but that they aid in obtaining greater benefits 
from what does fall. I am aware of recent observations in France which 
would appear to make even this doubtful, but I think the facts are so well 
established here that they may be regarded as above suspicion. The 
paper by Mr. Muir, already quoted, gives a striking illustration of this in 
the case of the Sequoia gigantea, and other instances not less apt might be 
furnished. Mr. Cooper, of Santa Barbara, has elaborated at some length a 
plan for obtaining larger results in agriculture from the same quantity of 
water by making the shade of the eucalyptus diminish the excessive evapo- 
ration of the water. The details of this will be considered elsewhere.* 


“Tt may be considered a question as to whether the water taken up by the roots would not equal 
or exceed that saved from evaporation. 


GENERAL REPORT. aC 


Of course, the question as to how long we must wait for these trees to 
develop into timber is another element of the problem, and this will vary 
with the particular species of tree. In California, we might expect the blue 
gum would in five years be large enough to use as fuel and as fencing, but 
we could hardly expect it to have sufficient girth to answer most commer- 
cial purposes inside of thirty years. Emerson, in his “Trees and Shrubs 
Growing Naturally in the Forests of Massachusetts”, instances a white pine 
planted near Paris thirty years before, that had attained a diameter of 3 
feet and was 80 feet high. Marsh, in “Man and Nature”, p. 274, tells of 
another that in thirty-six years had grown to 25 inches in diameter. The 
Ailanthus, American elm, and chestnut may be given as illustrations of 
rapid growth. Hither of these would in thirty years produce good timber. 

The Nevada and Utah districts have been so thoroughly elaborated by 
Mr. Watson in Vol. V. of King’s Reports, that no further statements con- 
cerning them are requisite. There is also an able article by Dr. W. J. 
Hoffman on the distribution of vegetation in portions of Nevada and Ari- 
zona, in the American Naturalist for June, 1877. Dr. Hoffman’s former 
connection with this Survey, his opportunities for observation, and his zeal 
in botany, confer a special value on his paper. 

I am indebted to my friend Dr. George Martin, of West Chester, Pa, 
for the following important note: 


Mean annual rainfall in Philadelphia for 43 years, ¢. ¢., from 1825 to 1867, 


ANCIUSIVGr eye a eee ete m o.asioe arcing d mesiie atau cmvnet, Aa 44.02 inches. 
Thus, mean for ing first coriese? altsyears, of this)period’s..-...-------- 42.12 inches. 
For the second series of the above period........ ........-.....-----. 45.86 inches. 


Taken from Smithsonian Tables (May, 1872). 


Mean annual rainfall in West Chester, Pa., for 18 years, i. ¢., from 1860 to 


NS INCLU SIV Cm erteer setae sila se cis oie ayoislere tere staoinewrerea Sere erect 51.18 inches. 
Thus, mean for the first series of 9 years of above period.......-...... 50.16 inches. 
Hor thesecondeseriesiofssamey) period serene eeeeceeen aceee ee oes: 52.20 inches. 


Taken from Register of Dr. Jesse C. Green. 


All will admit that a large body of woodland has been cleared during these periods 
in the vicinity of both these stations, and yet there has been an increase in precipitation. 

It will not do to compare the observations taken at West Chester with those of 
Philadelphia unless the whole series could be taken, as the local influences and errors 
of instruments have not been eliminated. ach, however, is complete and conclusive 
in itself. 
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NOTES ON ECONOMIC BOTANY. 


Berseris Aquirotium, Pursh. Oregon Grape—According to Dr. En- 
gelman, this is also called in Colorado, Mountain Graps, and the juice 
when fermented makes, on the addition of sugar, a palatable and whole- 
some wine. 

CAULANTHUS CRASSICAULIS, Watson. Wild Cabbage-—Sometimes used 
as food, when a better substitute cannot be found. 

Fremontia Carirornica, Torr. California Slippery Elm.—Though to- 
tally unlike Eastern slippery elm in its botanical characteristics, the inner 
bark develops large quantities of mucilage when wet; in this respect sharing 
the peculiar properties of some other members of the order. Used in Cali- 
fornia to make poultices, ete. 

Eropium cicurarium, L. Her. Alfilaria,* Pin Clover, Pin Grass.—A 
valuable forage in California, Arizona, and New Mexico; eagerly eaten by 
the stock. Gay (Historia de Chile, Botanica, tom. prim pp. 38%) speaks of 
both this and E. moscnatum as among the best natural forage-plants of 
Chili, and believes them to be indigenous. It is strange that little or noth- 
ing is said concerning their value in this respect in Kuropean works. I can 
only account for this, that on the more constantly green swards of the East 
stock does not seize upon it with the same avidity that it does in a country 
where it remains green after all else is dead, and grows where nothing else 
will flourish. 

Larrea Mexicana, Moricand. Creosote-bush— Common from Western 
Texas to Kern County, California, and southward into Mexico. Dr. Loew’s 
examination proves that “ the reddish-brown exudate on the branches” will 
yield a red coloring-matter showing all the reactions of cochineal. 

“The alcoholic extract of the leaves on evaporation yields a greenish- 
brown residue of a specific and somewhat disagreeable odor, more strongly 
perceptible on boiling the extract with water. This residue is only to a 


* Commonly spelled as above, but the correct orthography appears to be Alfilerillo. 
41 
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small extent soluble in water, and the solution has an acid reaction. It 
yields a light yellow precipitate with acetate of lead. The part of the alco- 
holic extract that is insoluble in water is easily soluble in alkalies. It also 
dissolves in nitric acid at a moderate heat, whereby oxydation takes place. 
On addition of water, a yellow, brittle mass is precipitated.” The Mexi- 
cans are said to use an infusion of the leaves for bathing in, in rheumatic 
affections. See Vol. III, Wheeler’s Reports, pp. 608-9. 

Ravs DIvERSILoBA, T. & G. Poison Oak, Yeara—Much like our poison 
oak of the Eastern States. Common on the Pacific coast. For remedy see 
Grindelia robusta. 

NeEGunDo acERoweEs, Meench. Box-Elder.—Bearing in mind the great 
success of the experiments with this tree in Kansas and Nebraska, and its 
wide range over the more arid areas of our Southwest, it may be well to 
remember it in further attempts at tree culture. Though hardly to be 
considered as a valuable timber, it may fairly be reckoned on the shade 
and fuel list, and fairly associated in this respect with the following: 

Scuinus mouue, Linn., from Mexico and South America—Now 
grown in Southern California under the name of Pepper Tree and Chili 
Pepper. P 
Prosopis JULIFLORA, DC. Mesquit. Algaroba of the Mexicans.—Grows 
from Southeastern California east to Texas, where it attains the tree size, and 
forms dense thickets; extends south into South America. The gum exud- 
ing from this tree closely resembles gum arabic in appearance and in its 
properties, and may some day become an important article in trade. The 
pods while yet in pulpy condition are a valuable forage, eagerly eaten by 
animals, and on which they actually thrive while making hard marches. 
The beans contain thirty per cent. of grape-sugar. Dr. Loew asserts that 
the Comanche Indians prepare an alcoholic beverage from them. As a 
fuel it ranks with the hickory of the Eastern States, and the charcoal made 
from it is said by Dr. Loew to be of the best quality for metallurgical and 
smelting purposes. Besides this species, there is another, hardly less useful, 
i. e., P. pubescens, Benth., the Screw-Bzay, the pods of which are ground 
into flour by the Indians. The wood of both species is of great value in 
some of the arts. 
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Oxytropis LamBerti,* Pursh, inColorado; and AstracaLus Hornit and 
ASTRAGALUS LENTIGINOSUS var. FremontuH, in California, are known as loco- 
plants. The term loco, simply meaning foolish, is applied because of the pe- 
culiar form of dementia induced in the animals that are in the habit of eating 
the plant. In Arizona, I was told that Hosackia Purshiana produces effects 
similar to the above plants, but I have no certain knowledge concerning it. 

Whether the animals (horses chiefly) begin to eat the plant from neces- 
sity (which is not likely) or from choice, Iam unable to say. Certain it is, 
however, that once commenced, they continue it, passing through temporary 
intoxication to a complete nervous and muscular wreck in the later stages, 
when it has developed into a fully marked disease, which terminates in 
death from starvation or inability to digest a more nourishing food. The 
animal toward the last becomes stupid or wild, or even vicious, or again 
acting as though attacked with “blind staggers”. 

Dr. Horatio Wood, jr., has recently brought to light (Phila. Med. 
Times, vol. vii, p. 510) a new alkaloid in Sophora speciosa, Benth. This 
he names sophoria. In its action it resembles Calabar bean. This alkaloid 
is a spinal sedative, producing death through the respiration. One-twentieth 
of a grain of an impure specimen of this alkaloid produced a profound 
sleep, lasting many hours, in a half-grown cat. Mr. Bellinger, of Texas, 
states that the Indians near San Antonio use it as an intoxicant, half a bean 
producing “delirious exhilaration followed by a sleep which lasts two or 
three days”; and it is asserted that a whole bean would kill a man. 

Mr. Lemmon has noted Astragalus Mortoni ‘as a deadly sheep poison” 
in California. See Brewer & Watson, Bot. Cal., vol. i, p. 155. 

This order (Leguminose) was, until lately, regarded as on the whole 
rather innocuous, but recent discoveries have brought to light quite a num- 
ber of plants of bad repute. 

CERCOCARPUS LEDIFOLIUS, Nutt. Mountain Mahogany.— Growing in 
the mountains of California to be a tree twenty feet or more high. The 
wood when dry is dark-colored and excessively hard. It may yet be made 
available in the arts, as the wood takes a beautiful polish. 


“The alcoholic extract of this plant failed, when hypodermically injected by Dr. H. C. Wood, to 
produce poisonous symptoms in the lower animals. He hence concludes it is a mistake to regard it as 
one of the “loco plants ”. 
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Evcatyerus GLopuLus, Labill. Australian Blue Gum—Now planted by 
thousands in Southern California. This tree is of very rapid growth, and 
makes withal a solid, close-grained, enduring timber. Mr. Cooper, of Santa 
Barbara, estimates the gain in growing this to be greater than that derived 
from the cereals. As to its value from a medicinal standpoint, I am free 
to say it has in every instance disappointed me in its anti-periodic effects, 
I do not regard it (though I have used it heroically) as in any sense the 
peer of the preparations derived from cinchona. It is, however, not im- 
probable that the enormous evaporation from the surfaces of the leaves and 
young shoots may be a means of improving the sanitary condition of a 
moist, boggy, ague-cursed area, when the trees are planted in masses, but 
the idea that any mere cordon of trees around a home would protect it 
appears improbable, not to say preposterous. However, I am bound to 
say we are yet without sufficient data on which to base an absolute con- 
clusion. In such regions as the Sanoita Valley, Cienega, or San Pedro in 
Southern Arizona, it would doubtless flourish, and a few years hence be of 
immense value as a timber tree. The Southern Rio Grande Valley offers 
another suitable spot for its introduction. While this species will not 
endure cold weather, it is to be remembered that there are others of the 
genus that are hardier and almost as valuable as timber. These would 
probably be well worth a trial in Arizona and New Mexico. 

MENTZELIA ALBICAULIS, Dougl.—The Indians in Southeastern California 
pound up the seeds of this, making thus one of their forms of pinoli. Some- 
times also used by them in a kind of cake. 

CucuRBITA PERENNIS, Gray. Chili Cojote, and Calabazilla in Southern 


California.—Brewer & Watson assert, in Fl. Cal. p. 239, ‘that the pulp of the 
green fruit is used with soap to remove stains from clothing, and that the 


macerated root is used as a remedy for piles, and the seeds are eaten by the 
Indians.” 

Cymopreris Frenpiert, Gray. Chimaja of New Mexico.—This plant 
emits, when in decoction, a peculiarly strong and pleasant odor, not unlike C. 
anisatus, which it closely resembles. The residents in and about Santa Fé are 
in the habit of using this as the chief ingredient, after whisky, to form a warm- 


ing, stomachie “bitters”, which is immensely popular, as anything is likely 
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to be which improves in any way the whisky of the region. A less objec- 
tionable use is made of it by using it as a stuffing in a leg of roast mutton, 
the whole mass of which it permeates with its pleasant flavor. It is not 
unlikely that ere long this plant will be made the basis of another quack 
constitutional invigorator. There is probably no doubt of its being a good 
carminative, and it may also prove to a certain extent tonic. 

Osua.—This root, so well known in and around Santa Fé, is derived 
from an unknown plant, probably a Peucedanum. Dr. Herman Haupt, jr., 
has furnished a careful analysis of the root in the Am. Jour. Pharm. Aug. 
1, 1873, p. 847, in which he concludes that his results indicate the presence 
of “an acid not identical with angelic acid; it appears to be a new acid 
hitherto unknown, and to deserve to be distinguished by the name of Oshaic 
acid. From 100 grains of the air-dried root 8 grains of ashes were obtained, 
containing iron, aluminum, sodium, and potassium.” It is probably this 
plant to which Dr. Loew alludes, under name of Angelica, in Vol. II, 
Wheeler’s Reports, p. 608. It is alleged to have tonic properties. Better 
specimens are desirable, as it is altogether probable the plant is an old, 
well-known species. It may have remedial powers that will stand 
investigation. 

According to Messrs. Brewer and Watson, in Flora of California, the 
roots of Carum Gairdneri and C. Kelloggii are a prominent article of food 
among the California Indians, as are also the roots of most of the species of 
Cymopterus and Peucedanum. 

Evratorium Berianpiert, DC.—A specimen of this was handed me at 
the Chiricahua Agency in Southern Arizona, and the statement made that the 
Apache Indians there were in the habit of using it as a substitute for tobacco. 
At first I was disposed to accept the statement cum grano salis, but have 
since discovered that other species are elsewhere used ina like manner. On 
trial, I find the smoke devoid of any marked flavor, but rather acrid when 
passed through the nostrils. It also appears to have some more marked prop- 
erty in a very slight degree, as indicated by a gentle nervous tremor induced 
in smoking. The dry leaves when rubbed in the hand emit faintly a rather 
resinous odor. There is no doubt but that it would be quite as pleasant and 
satisfactory as much of the drugged, cheap tobacco now on the market. 
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GRINDELIA RoBusTA, Nutt. Gum Plant of California—This plant has 
recently come into notice as a remedy in poisoning from Rhus diversiloba 
(Poison Oak of California). So far as I know, it has not been tested on our 
Eastern poison oak, which is another species, and for which the fluid extract 
of Serpentaria, as advised by Dr. Henry Hartshorne, acts almost as a 
specific, when applied locally. The resmous exudation on the leaves of 
the Grindelia is applied in California, or it has been used in the form of a 
tincture. Concerning the wide range of usefulness anticipated in medicine 
for Grindelia, I am in the highest degree skeptical. 

BIGELOVIA VENETA, Gray. “Damiana” in Northern Mexico.—The plant 
is found just outside our borders, and may reach within our domain. I intro- 
duce it here because it is so closely related to B. Menziesii, which extends 
abundantly from San Diego to Arizona, and as far north as Utah, as to be 
by some regarded as identical. Concerning Damiana, or, as it is often 
called, Yerba anti-rheumatica, we have of late heard much in medical jour- 
nals as an aphrodisiac. There are a number of other claimants for the 
name Damiana. Of this one, I am free to confess I consider it utterly 
worthless as a remedial agent. The resinous exudation on it somewhat 
resembles that found on Gindelia robusta, and was probably the means of 
attracting attention to it. 

Pectis angustifolia and P. papposa appear to have been generally noticed 
because of their peculiar odor of lemons. Indeed, Dr. Loew suggests that 
in the former this might be turned to commercial account. 

Arremisia.—Several Western species have been reputed as of use in 
ague and mountain fever by the prospectors of the West. They are used 
in decoction. J am not prepared to vouch for their efficacy, however. Some 
species are said to ‘“‘owe to their aroma and bitterness decidedly stimulating 
properties.” See Le Maout and Decaisne, English edition, p. 505. The 
current ideas concerning some of our Eastern species would go for some- 
thing in confirming the estimate placed on the Western ones. 

ASCLEPIAS LEUCOPHYLLA, Engelm , var.oprusa, Gray. ‘“ Milkweed.”—Has 
about Fort Tejon, California, the reputation of ‘‘locoing” the sheep. How 
well merited this is I am unable to say. 

Eriopictyon.—In California I believe the name ‘Yerba santa” is used 
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for both E. tomentosum and glutinosum of Bentham. An infusion of the leaves 
in whisky or other alcoholic liquor is reckoned almost a panacea by the 
native population. Precise clinical trial is yet needed to determine its true 
value. 

Erirricutum rutvum, A. DC.—I have received from my friend Mr. 
William L. Kennedy, of Fort Tejon, California, abundant specimens of this 
plant, collected in white paper, which it had stained completely with a bright 
orange-red color. Mr. Kennedy accompanied the specimens with the re- 
mark that ‘the fresh root and leaves are used by the squaws to paint their 
faces, and that the color is not inferior to the finest rouge.” From the 
abundance of the juice, as manifested by the stained paper in which I re- 
ceived the plants, I infer that the plant might be turned to some commercial 
account. The coloring matter is not confined to this species. 

Cuscura racemosa, Mart. Alfalfa Dodder—Coming from Chili, and in- 
troduced thence into Europe; as early as 1874 was discovered in California, 
and means indicated then for its destruction by Professor Thurber in the 
American Agriculturist. Since then it has been doing extensive damage to 
the Alfalfa crop, as we hear from Dr. Engelmann in the Botanical Gazette 
for January, 1877, p. 69. An immunity from this pest would be cheaply 
purchased by early and frequent examination of the Alfalfa fields and the 
destruction of the plants infected before seeds can be matured, as advised by 
Dr. Engelmann. It is also worthy of consideration as to whether it would 
not be as well to prevent importation of Alfalfa from Chili, or, what is the 
same thing, lucerne from Europe, in view of the likelihood of introducing 
still further this unwelcome intruder from places where it has been so 
thoroughly established.* 

Nicotrana.—Various of the indigenous species of tobacco appear to 


*QUSCUTA RACEMOSA.—In the January number of the Gazette, Dr. Engelmann gave awarning to 
the farmers who wished to cultivate the Alfalfa, or California clover, to beware of the dodder, Cuscuta 
racemosa, which had always accompanied it in Europe and California. The warning was sent through- 
out this region, to the county papers, but in spite of it all, seed-agents have succeeded in running in a great 
deal of Alfalfa seed. As a consequence, a short time ago, after the clover had started well, I began to 
receive specimens of the plant encircled by a “ troublesome little vine”, and everybody wanted to know 
what it was. It was the genuine Cuscuta racemosa in good flower and frnit, and it has come up in every 
Alfalfa field in this county. The agricultural editors of several widely circulated papers are recommend- 
ing it, and deing what they can to bripg this annoying parasite into our fields.—J. M. Coulter, Bot. Gaz. 
vol. 2, p. 136. 
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have been used by the native population past and present. Among them, 
however, is one of some interest from an archeological standpoint, N. Cleve- 
landi, Gray, Syn. FI, vol. ii, part 1, p. 242. This small and small-flowered spe- 
cies was found by me only in association with the shell heaps which occur 
so abundantly on the coast of Southern and Central California. Perhaps 
of all the remains of extinct races so richly furnished by that region, none 
wére so common as the pipes, usually made of stone resembling serpentine, 
and in shape, as Dr. Yarrow has aptly remarked, like a cigar-holder. These 
pipes were seldom less than 6 inches long, and 14 inches in diameter at the 
larger end, and often much exceeded these measurements. The wing-bone 
of a pelican, cut to say 2 inches in length, was glued with the inevitable 
asphaltum into the smaller end as a mouth-piece. Uncomfortable as pipes 
of this size must have been in use, there is no doubt that they were much 
used, and there is hardly any doubt in my mind that the above named 
species of tobacco was the standard supply for them. I can only say, from 
some experience, that it is excessively strong. 

Salvia Columbaria, Benth., is the Chia of Southern and Central Cali- 
fornia. .I abstract the following brief account I have given of it from the 
Botanical Bulletin: . 

‘During the summer of 1875 my attention was called, while in South- 
ern California, to a mealy preparation in popular use among the Indians, 
Mexicans, and prospectors. On inquiry, I found it was called ‘Chia’ Fur- 
ther examination proved that it was furnished by the seeds of Salvia Colum- 
barie, Benth. The seeds are collected, roasted, and ground, in the native 
way, between two stones. This puts it in the condition in which I first 
saw it. It is used as a food by mixing it with water and enough sugar to 
suit the taste. It soon develops into a copious mucilaginous mass, several 
times the original bulk. The taste is somewhat suggestive of linseed meal. 
One soon acquires a fondness for it, and eats it rather in the way of a 
luxury than with any reference to the fact that it is exceedingly nutritious 
besides. It is in great demand among the knowing ones who have a desert 
to cross, or who expect to encounter a scarcity of water, and what there is, 
of bad quality. By preparing it so thin that it can be used as a drink, it 
seems to assuage thirst, to improve the taste of the water, and, in addition, 
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to lessen the quantity of water taken, which in hot countries is often so 
excessive as to produce serious illness. As a remedy it is invaluable, from 
its demulcent properties, in cases of gastro-intestinal disorders. It also 
holds a place among domestic remedies, for the same purpose that flaxseed 
-oceasionally does with us, 7. ¢., a grain of the seed is placed in the eye 
(where it gives no pain) to form a mucilage by means of which a foreign 
body may be removed from the organ. I have found it of great service as 
a poultice. As a matter of archzxological interest, it may be noted that 
quantities of this seed were found buried in graves several hundred years 
old. This proves that the use of the seed reaches back into the remote 
past. Indeed, I find several allusions to the name Chia in the second vol- 
ume of Bancroft’s great work on the ‘Native Races of the Pacific States,’ 
pp. 232, 280, 347, 360. Chianpinoli appears to have been made by the 
so-called Aztec races from corn which was roasted and ground as the Chia 
was. Chia was, among the Nahua races of Ancient Mexico, as regularly 
cultivated as corn, and often used in connection with it. Indeed, it was 
one of the many kinds of meal in constant use, and which appear to have 
gone then, as now, under the generic name of pinoli.” 

ABRONIA FRAGRANS, Nutt—The delicious perfume of the flowers of this 
plant suggests the inquiry as to whether it could not be utilized as a toilet 
adjunct. Specimen number 127 of the New Mexican collection, when taken 
at Agua Azule, was fairly loading the air with its matchless fragrance. 

Evurotia anata, Moq ‘White Sage,” ‘Winter Fat.”— Widely diffused 
through our Western Territories, and held in great repute as a winter forage; 
stock feeding on it actually gaining flesh when living on this plant, so un- 
promising in its appearance. It is noteworthy that most animals do not at 
first eat it from choice. Of this we had the strongest evidence furnished 
by mules taken from Missouri to Colorado. They would not touch it The 
Utah band, however, eagerly devoured it. Said by Mr. Watson to impart 
a disagreeable flavor to the meat of cattle fed upon it, and also asserted 
by the same authority to be used as a remedy in intermittents. 

Anemtopsis* Catirornica, Hook. “Yerba de Mansa.”—This plant, if we 


* Spelled Anemopsis in Bot. Beech. p. 390: Anemiopsis in DC. Prod. vol. 16, pars 1, p. 287; where 
also in the index, as a footnote, the following occurs: ‘‘ Anemopsis in Hook. et Arn. [ Bot. Beech. 1. v.], 
sed rectius, ex Anemia, Anemiopsis ut scripsit Endlicher.” 
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may at all credit popular report, is well worthy of further investigation as a 
remedial agent. Unfortunately I have mislaid my notes, and can say now 
nothing more definite than that it is regarded as a diuretic, and is largely 
used in baths for rheumatic affections. It is rather unsafe to venture an 
opinion on its mere appearance; but, if I were to do so, I should say it 
would probably drop into that somewhat vague class of remedies known 
to physicians as alteratives. 

Evupuorsia.—The various prostrate species of this genus have, in the 
Southwest, a popular reputation as a remedy in bite of rattlesnakes, taran- 
tulas, ete.; and, to meet the demand for it, a tincture is kept on hand in the 
shops. In absence of this (on the authority of Dr. George Thurber), the 
fresh leaves bruised, or the dry ones steeped in wine, are applied to the 
wound. These plants are there known as “Yerba de la Golondrina”. While 
not wishing to cast discredit upon the remedy applied in this way (and that 
too after the venom has usually been taken into the general circulation), I 
can only say it is hard to understand how it could be of any service. 

EPHEDRA ANTISYPHILITICA, C. A. Meyer. ‘‘Canuitillo,” ‘Tepopote,” 
“Whorehouse Tea.”—The names, scientific and popular, might be regarded 
as sufficiently indicative of the alleged properties of the plant. The stems of 
the plant are largely used in decoction as a remedy in gonorrheea. Precise 
clinical results are wanting to determine its real value. However, by com- 
mon consent among the populace, and so far as I can learn from medical men 
of the region, it is of real service. Its close botanical relationship to the 
balsam-producing Conifere would appear to suggest that this too must con- 
tain a like product. This, however, is not confirmed by the careful analysis 
of Dr. Loew (Vol. III, Wheeler’s Reports, pp. 611 and 612). The above- 
ground portion is there shown to yield an aqueous extract of ‘‘acid reaction, 
and an astringent taste, resembling that of tannin.” No body resembling an 
organic base or alkaloid was found. The filtrate of the aqueous solution 
proved the presence of tannin and tartaric acid. Pectin was also shown to 
be in the filtrate by the ‘‘jelly-like precipitate produced by the addition of 
alcohol.” The tannin belongs to the glucosid group, furnishing sugar on 
treatment with acid and various other compounds, and, upon dry distillation, 
pyrogallic and carbonic acids. This tannin splits up into sugar “and a red 
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amorphous powder.” ‘The powder Dr. Loew considers quite a distinct body, 
which he names ephedrin, and to this he attributes (and probably correctly) 
its remedial properties. So concurrent is the testimony in favor of this 
plant that it is well worthy of a fair trial in hospital practice. 

Poputus TremMuLoEs, Michx. American Aspen—Dr. Loew reports the 
bark of this tree to be used by the Indians in intermittent fever. It has 
long been more or less of a domestic remedy, and, indeed, of a certain class 
of practitioners, for this disease. It is not a little remarkable, however, that 
it should also be used by the Indians, and we can only account for the fact 
that it does possess some remedial power in this direction, which a “hit or 
miss” empiricism has led them to discover. Dr. Loew’s analysis of the 
bark yields salicin and populin. The former was long ago in common use 
in intermittents. It is therefore probably slightly anti-periodic as well as 
tonic in its action. 

Acave Patmeri and A. Parry. ‘“‘Mescal.”—The admirable papers of 
Dr. Engelmann on this and on Yucca leave little for any one else to add. In 
hopes, however, of somewhat enlarging the circulation of what he and Dr. 
Loew have already brought out, I incorporate the leading facts here: 

“The subterranean trunk of most (or all?) the Agaves contains, like 
that of Yuccas and many other plants of these families, a great deal of 
mucilage, which, mixed with water, has detergent properties to a consider- 
_ able degree; these ‘roots’ and the whole plants thus used are known to the 
Mexicans by the name of ‘Amole’.”—Engelmamn, 1. c. 

The leaves of all or nearly all the species abound in a coarse fibre, 
which has been utilized by the native population in making a cheap cordage. 
Mescal whisky is prepared by distillation from the juice which has been 
collected in the cavity formed by removal of the just starting flower-stem 
and the inner leaves. The quantity yielded is almost fabulous. This 
whisky contains a large percentage of alcohol, and it is said that it is im- 
possible to adulterate it so that the adulteration cannot at once be detected 
in the taste. Hence it is hardly surprising that those who are “advised to 
take stimulants” take so kindly to ‘‘Mescal”. Fresh from the still, it is even 
hotter than corn whisky equally new. 

The unopened interior leaves forming a sort of head are taken by the 
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Indians, roasted several hours (without direct access of air?), and then eaten. 
The first effect is that of a laxative on those not accustomed to the food. 
Dr. Loew’s analysis of the dried, uncooked young leaves revealed the fact 
that there was no starch present, not even a trace. Yet the sweet taste of 
the roasted Mescal was enough alone to suggest the presence of sugar. He 
discovered that exposure to heat alone, will cause it to yield grape-sugar 
in abundance. This also took place on application of cold water, and he 
remarks that it appeared impossible to separate the suspected new substance 
he had to deal with from the cellular tissue without simultaneous formation 
of grape-sugar. Further examination proved he had to do with a com- 
pound body, a glucosid and citric acid. This he names citro-glucosid. It 
differs from this class of bodies in this, that water alone can separate it into 
grape-sugar and citric acid; the compound never before having been 
found in nature or made in a laboratory. The flowering stalk when green 
is much resorted to by Indians and travellers to alleviate the suffering 
caused by the parched mouth; they take a section of the stem, say a foot 
long, and suck out the saccharine fluid, and afterward chew the interior 
pith or pulp. When dried, the stems are used to form covering for houses, 
before the mud is thrown on, which is to complete the roof. 

In connection with what has been said of the strong fibre of Agave, 
it might be appropriate to mention that the Dasylirium, or Bear’s Grass, 
of which there are several species in this same region, also produces more 
or less fibre that may yet be utilized. 

Yucca saccaTa, Torr., along with other species of the same genus, is, 
like Agave, also known to the Mexicans as Amole, and the root used by them 
in washing. Dr. Loew has recently furnished an analysis of the root (Vol. 
III, p. 609, Wheeler’s Reports), and finds the pith produced on agitating the 
pounded root in water is due to saponin. Of course, its marked detergent 
properties depend on this. The leaves of this also furnish a coarse fibre. 
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EXOGENS. 
RANUNCULACEZ.* 


Crematis Douerasu, Hook.—Clear Creek, Colorado. (92.) 

CLematis Ligusticirot1a, Nutt—Nevada, Utah, Arizona, and (80) 
from Colorado. The number 498 from Camp Bowie, Ariz., is var. Cali- 
fornica, Watson (FI. Cal. I, p. 3), characterized by leaves being “silky- 
tomentose beneath and often small”. 

Ciemaris Drummonpu, T. & G.—Dicecious, “silky villous beneath, 
sparingly hirsute on the upper surface ” (in my specimens from Cienega, 
Ariz., No 567, both surfaces are smoothish), leaflets ovate, deeply and 
acutely 3-lobed, sepals 4, lanceolate-oblong, carpels quite villous, with long 
and plumose styles, stem slender, grooved, and altogether much more grace- 
ful than C. ligusticifolia. 

Ciematis aupina, Mill. var. Ocxorensis, Gray.—Subalpine ridges 
among timber, at 10,500 to 11,500 feet altitude. (91.) 

THaLicrruM ALPINUM, L.—South Park, Colorado. At 10,000 feet. 
Typical specimens large. (94.) : 

Traticrrum Fenpiert, Engelm.—Nevada, Arizona, Utah, Colorado in | 
South Park at 10,000 feet altitude. (144 and 280.) 

ANEMONE MULTIFIDA, DC.—South Park, Colorado, at 9,000 to 11,000 
feet altitude. (105 and 108.) 

_ ANEMONE PATENS, L., var. Nurraiiana, Gray.—Mountains of Colorado, 
at 6,000 to 10,500 feet altitude. (107.) 
ANEMONE NaRcIssIFLORA, L.—Six inches to a foot high, from a fibrous 


*Signs used: The degree (°) indicates feet. The minute (’) indicates inches. The second (C29) 
indicates lines, i. e. y4; of an inch. The hyphen means, to, i. e. 6-12’ is 6 to 12 inches. The figures in 


parentheses are numbers under which the specimens were distributed. 
55 


56 BOTANY. 


tufted root; petioles 1-4 inches long, leaves 3-5 parted, each segment 
lanceolate-cuneate and trifid; involucre sessile, its leaflets 3-5 cleft; car- 
pels tailless, compressed, oval, and glabrous. Entire plant more or less 
densely covered with gray hairs; flowers white. ound in America most 
commonly from Canada north, but growing in Colorado on alpine summits, 
where, according to Mr. J. M. Coulter, it has been found at an elevation of 
13,500 feet. (102 a) 

ANEMONE CYLINDRICA, Gray.—Willow Springs, Ariz.; rare there and 
probably by seme accident introduced. (247.) 

Myosurus minimus, L.—Colorado; altitude, 8,000 feet and upwards; 
specimens much dwarfed. (169.) 

Ranuncuuus aquarTiis, L., var. staGnaTiLis, DC.—Denver. Flowers 
almost as large as R. Purshii, Richardson, var. trichophyllus, Chaix. ‘Twin 
Lakes, Colo., at 9,500 feet altitude. (113 and 115.) 

RanuncuLus Frammuta, L., var. REPTANS, Gray.—Colorado. (172 
and 173.) 

RanuncuLus HypRocHaRores, Gray. (PI. Thurb. p. 506.)—Glabrous 
throughout, flowering branches erect, numerous stolons branching off in all 
directions and rooting; lower leaves heart-shaped, and entire, or nearly so; 
petioles 2-3’ long, expanding and sheathing at the base; upper leaves 
lanceolate; peduncles about as long as the upper leaves, from opposite the 
axils of which they arise; sepals round, petals 3”, tapering into a claw, 
which has a conspicuous gland below a small sinus; stamens about 25 ; 
carpels 15-20, forming a head 2-3” in diameter. Willow Springs, Ariz., 
growing in water at a temperature of 50° Fahr. at an elevation of 7,202 
feet. A most interesting species, which I believe has not hitherto been 
taken so far north. (217.) 

Ranuncutus CympauartA, Pursh.—In Colorado grows everywhere in 
low moist ground, evincing, however, a marked choice for alkaline soils, but 
still flourishing in the freshest of snow water; altitude, 5,000 to 10,000 feet. 

From Saguache, in the San Luis Valley, we have a form with an erect, 
stout scape, bearing three or four flowers, having thicker and larger leaves, 
and manifesting little or no tendency to produce stolons. 

At Santa Fé, N. Mex., I collected it (10) at what I presume is the 
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identical location from which Fendler obtained his plant, published by Dr. 
Gray in PI. Fendl. p. 4, as R. tridentatus, H. B. K., and this I take to be 
the same form as that above alluded to from San Luis Valley. In addition 
to the difference noted by Dr. Gray in Pl. Fendl., I find the beaks of the 
achenia are in my specimens more tapering than in typical 2. Cymbalaria. 
Collected also in California, Eastern Arizona, and Utah. (Colorado. 101.) 

Ranuncutus AnpErsoni, Gray.—Belmont, Ney. (Platei, vol. vy, King’s 
Report.) 

Ranuncutws aponeus, Gray. (Enumeration of Plants, Parry, Hall, and 
Harbour.)—“ Low, sparsely villous, becoming with age glabrous ; root fasci- 
culately fibrous; branching from base, with one to three leaves above, either 
erect, simple, and one-flowered, or fleshy, decumbent, and with two or 
more flowers; leaves twice pedately parted, segments narrowly linear, peti- 
oles at base with dilated scarious margins ; peduncle short; corolla golden- 
yellow; conspicuous petals flabelliform, twice as long as the hairy, oval 
sepals; scale at base adnate, small.”* Usually a strictly alpine plant. My 
specimens, however, were obtained as low as 6,000 feet above the sea-level. 

RaNUNCULUS GLABERRIMUS, Hook. (Flor. Bor.-Am. tab. v.)}—Leaves 
rather lanceolate than ovate. 

Ranuncutus arrinis, R. Br, var. caRpIOoPpHYLLUS, Gray. RR. cardi- 
ophyllus, Hook. (FI. Bor.-Am. tab. v.)—Colorado, at an elevation of 8,000 
to 9,000 feet. (121 and170.) Willow Springs, Ariz., at 7,202 feet altitude. 
Also collected by Dr. Loew in Western New Mexico. 

RanuncuLus sceLERATUS, L.—Cauline leaves, with a manifest tendency 
to division of the lobes; otherwise like an Eastern form. Colorado. (99, 
DO; 11) 416:) 

Ranuncutus Pursuu, Richardson—Among my specimens are a large 
number with petals trifid and the scales distinctly three-lobed. Twin 
Lakes, Colo, at an elevation of 9,500 feet. (117.) 

RaNUNCULUS HYPERBOREUS, Rottb., var. NaTans, C. A. Meyer.—Stem 
weak, diffusely branched, glabrous, rooting from the nodes, creeping ; leaves 
petioled, palmately 3—-5-cleft, 8-5’ wide, lobes ovate, obtuse, petioles 
6-12” ; peduncles naked, 6-12”, often reflexed; sepals yellow, ovate, or 


* When, as frequently occurs, I have been obliged to quote a specific description, it is from some 
imperfection in my own specimens. 
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oblong, 1-2”; carpels forming a compact, globose head, style very short or 
wanting. Twin Lakes, Colo.; altitude, 9,500 feet. (100.) 

RaANUNCULUS MACRANTHUS, Scheele.—Usually regarded as a mere 
variety of R. repens, L.; but I am satisfied from Mr. Watson’s showing that 
it is distinct, as the greater villosity, the fewer stolons, the distinctly peti- 
olulate leaflets, the more strictly reflexed sepals, the large flowers, and the 
long beaks to the carpels all indicate. Willow Springs, Ariz. ; altitude, 
7,202 feet. 

_ Ranuncunus recurvaTus, Poir—Style not conspicuously recurved, 
but in degree of hairiness, compressed achenia, relative size of sepals and 
petals, shape and dentition of scale, markedly corresponding with descrip- 
tion given by T. & G. Colorado. (162.) 

CALTHA LEPTOSEPALA, DC.—A common and characteristic plant in our 
Colorado collection; 8,000 to 12,000 feet above the sea. (109.) 

TROLLIUS Laxus, Salisb., var. ALBIFLoRUS, Gray.—One of the most 
conspicuous early bloomers in alpine swamps, where, when found, it is 
quite abundant. Associated with the preceding plant. (102.) 

Aquitecia Canapensis, L.—Arizona, lava rocks south of Camp Apache. 
Leaves smaller than our Eastern form. (268.) Western New Mexico, at 
high altitude, depauperate specimens. Coll. Loew. (164 and167.) Utah. 

Aquitecia ForMoSsA, Fisch.—‘ Distinguishable from the last by its 
elongated sepals nearly or quite equalling the spurs, and by its stouter 
habit, growing only on stream banks in the mountains and flowering from 
July to September. Nevada and Utah; ranging from the Rocky Mount- 
ains to Oregon and Sitka, but not found in California.”—W arson. 

AQUILEGIA CHRULEA, James.—Introduced largely into cultivation, and 
to my mind the finest plant of the Rocky Mountains. Western New Mex- 
ico; altitude, 6,500 feet. Loew. Colorado; open woods; common; alti- 
tude, 10,000 feet. (163.) ‘Near Provo City, Utah. A reduced form of 
this species, with bright blue flowers, was collected at Kanab in Southern 
Utah, by Mrs. E. P. Thompson, in 1872. It has also recently been found 
in the Sierras near Mount Whitney” [Cal.]—Warson. 

AQUILEGIA CHRYSANTHA, Gray (Proc. Am. Acad. 8, p. 621). <A. lep- 
tocera, Nutt., var. flava, Gray.—Usually, though not always, taller than 
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the preceding. Hard to distinguish from A. cerulea by any mere descrip- 
tion, as they exhibit transitions at all points. The following appear to me 
to be the chief differences: flower, at least in Southern specimens, always 
golden yellow; sepals and petals nearly the same length, 1’; inflorescence 
paniculate, and continuing until terminated by cold weather. Common in 
damp ground and ravines of the mountain streams in the White Mountains 
and Mount Graham of Arizona. It is certainly no exaggeration to say 
that I have, near the Willow Springs, seen ten acres so completely covered 
with this plant in full bloom, that everything else was lost sight of.  Ari- 
zona, at 7,000 to 10,200 feet altitude. (196.) 

DELPHINIUM scopuLoRUM, Gray (Pl. Wright. 2, p. 9).—24° high, pu- 
berulent throughout; lower leaves with’ petiole 4-6’, becoming shorter 
above; leaves round in outline, 3—5-parted, each division narrowly cune- 
ate, again variously cut-lobed and toothed ; raceme slender, one foot long; 
pedicels hairy, twice as long as the bract at base, one or two bractlets 
usually immediately below flower; spur over half an inch long, thickish, 
hairy, slightly curved, with markedly thickened extremity and one-half 
longer than the puberulent sepals; lower petals nearly as long as the 
sepals, slightly hairy within, upper one with a somewhat shorter blade, its 
spur nearly as long as that of the sepal; carpels 3, smoothish. Flowers 
are scattered loosely along the stem at intervals (when developed) of 
an inch. A species as variable as it is elegant. Tanks south of Camp 
Apache, Ariz. (263.) Altitude, 5,625 feet. 

Detrainium Menziesu, DC.—Nevada; Snake River, Colorado. Dr. 
Vasey informs me that the plant (No. 96) which I published in the list of 
Colorado plants in 1874 as D. elatum, L., var., he has found, on comparison 
with the specimens in the Department of Agriculture Herbarium, to be D. 
Menziesi. 

DELPHINIUM ELATUM, L., var. ? occIDENTALIS, Watson.—Plant taller (5°) 
and more vigorous in every way than the others; leaves three-lobed, 
with each lateral lobe again divided, and all the lobes variously gashed 
and cut-toothed. The ample foliage, the long, hooked spur, acute sepals, the 
distinct spur on the lower petals, so far as they go, make the limits of this 
species in my collection tolerably well defined. Utah. 
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Aconitum Fiscuert, Reich. (A. nasutum, Fisch., of my list of 1874.)— 
2-3°, smooth below, puberulent above; petioles of lower leaves 2-4’; leaves 
round in outline, 3-5-parted, with each division deeply lobed or cut-toothed; 
flowers in a loose raceme, pedicels 4-1’, pubescent, erect; petals, conical 
galea, and flowers from blue to purple or even white. Grows abundantly 
along mountain streams in Colorado. (98.) According to Mr. Watson, “A 
small specimen was collected in Southern. Nevada with an unusually nar- 
rowed galea and long projecting beak.” Also collected in Utah. 

Acrma spicata, L., var. arguTa, Torr.—F lowers absent; pedicels vary 
from less than a quarter to more than half an inch in length in the fully 
formed fruit. There is no perceptible thickening of the pedicel with age, 
and this I take to be the most reliable characteristic furnished by the fruit- 
ing specimens. 

Paonia Brown, Dougl.—Nevada. 


BERBERIDE. 


BerRBERIS FEenpuERI, Gray (Pl. Fendler. p. 5).—Shrub 3-6 °; branches 
and branchlets smooth and shining, as if varnished; spines 3—5-parted; leaves 
oblong-lanceolate, acutish, entire, or irregularly spinulose-serrate, entirely 
glabrous; racemes pendulous, 1-2’, and densely flowered, somewhat longer 
than the leaves, which, however, vary much in size in adult condition; calyx 
with conspicuous red bracts, which are a little shorter than the sepals. 
Flowers yellow and as large as those of B. vulgaris. Unripe fruit with 
2-3 seeds; blooms in May and June. I probably collected my specimens 
from the exact spot at which Mr. Fendler obtained his. The shrub appears 
to be by no means common. Santa Fé, N. Mex. (54) 

BERBERIS REPENS, Lindl.—‘‘A low, somewhat procumbent shrub, less 
than 1°; leaflets 3-7, ovate, acute, not acuminate, 1-24’, not shiny above ; 
racemes few, terminating the stems, 1-14’.—Bot Reg. t. 1176. B. Aquifolium, 
Pursh, mainly, and of numerous authors.”—(FI. Cal. 1, p.14.) I have not 
seen the species. 

Berseris Aquirotium, Pursh.—Common in mountain parts of Central 
Colorado. (57.) 

Brrseris Fremont, Torr.—Leaves pinnate, with 3-4 pairs of leaflets, 
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the lowest pair of which is situated uniformly close to the insertion of the 
petiole ; leaflets ovate, repand, spiny-dentate (In my specimens from 
Southern Utah, the leaflets are hardly half an inch long. Torrey, how- 
ever, in Bot. Mex. Bound. p. 31, states that the leaflets are from 1-24’.) 
Racemes erect, 5—7-flowered, longer than the leaves; pedicels over half an 
inch long; flowers golden yellow, half an inch in diameter; filaments inap- 
pendiculate; berries large as currants. Its nearest affinity is with B. 
trifoliata, but it has more leaflets, longer racemes, and blue instead of red 
fruit. Arizona. 


PAPAVERACEZ. 


ArGEMONE Mexicana, L., var. nisprpA, Torr. (A. hispida, Gray, PI. 
Fendl. p. 5.)—Santa Fé, N. Mex., where it quite covers the vacant lots on 
the outskirts of the town. Collected also in Utah. 

CoryDALIs AuREA, Willd., var. occrpeNnTALIS, Engelm.—Like our East- 
ern form of C. aurea, except that it has a longer spur, erect pods, and 
lenticular seeds with acute margins. Apparently this is the more common 
form from Colorado south along the main mountain axis. Sierra Blanca, 
Arizona, at 9,000 feet altitude (813); Nevada, Prof. Loew; Santa Fé, N. 
Mex. (55); and Colorado. 


CRUCIFERZ. 


CuerrRANTHUS Menziesn, Benth. & Hook.—Carlin, Nev. 

NaAsTuRTIUM sInuATUM, Nutt—(618.) From San Luis Valley, on the 
alkaline flats; leaves absolutely coriaceous, though beautifully and regu- 
larly pinnatifid ; (625) is from Apex, Colorado; like the other, though with 
much thinner leaves; (123) is from New Mexico, as is also (99), but which 
has quite acute tips to the lobes of the leaves: has also been collected by 
the Expedition in Nevada.. 

Nasturtium optusum, Nutt.—Twin Lakes, Colorado. (617.) 

NASTURTIUM PALUSTRE, DC.—Twin Lakes, Colorado. (627.) 

Nasturtium PALUSTRE, DC., var. nisprpuM, Gray.—San Luis Valley, 
Colorado. (626.) 

ARABIS PERFOLIATA, Lam. (Turritis glabra, L.)—In the enumeration of 
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1874, I had regarded this as an unusual form of A. hirsuta. Twin Lakes, 
Colorado. (650) 

Arasis Drummonpu, Gray.—South Park, Colorado. (655.) 

Arasis Hotspai~itu, Hornem.—Common and variable. Colorado and 
Nevada. 

CaRDAMINE CORDIFOLIA, Gray.—1-2°. Generally erect, from a fibrous 
root, which not unfrequently is in the water; leaves all petioled, cordate in 
outline, irregularly repand-dentate or sinuate, sparingly ciliate; siliques 
erect, twice as long as the pedicels. Common in Colorado at 10,000 feet 
altitude, in swamps and mountain streams. (608, 609, 610.) 

Vesicaria Lupoviciana, DC.—Hoary throughout, with a stellate 
pubescence, erect, 6-10’ high, usually branching; root-leaves spatulate ; 
stem-leaves linear to linear-lanceolate, all obtuse; flowers yellow; petals 
obovate, one-half longer than the sepals; pods oval, somewhat inflated, 
rather shorter than the style; pedicels 6-9” long. Colorado. (641.) 

VESICARIA MONTANA, Gray.—Colorado. (647.) By some oversight, I 
transposed the labels of these two species in distribution of the collection 
of 1873. 

PaysaRIaA DIDYMOcARPA, Gray.—Alpine and sub-alpine in Colorado. 
(642, 648.) The Expedition has it also from Nevada and Utah. 

Drapa ALpina, L.—A very attractive little perennial found in Colorado 
at 10,000 to 13,500 feet altitude; its favorite habitat being above timber 
line. (646.) 

Drapa AureA, Vahl.—Pubescent, erect; stem usually quite leafy; leaves 
lanceolate, acute, entire or sub-entire; siliques lanceolate, acute, nearly 
twice as long as the pedicels, hairy and more or less twisted; style $’’ long; 
petals yellow. A very variable species, of extended range. The Expedi- 
tion has it from Colorado, New Mexico (Loew 683 and 634); and from 
the higher mountains of Arizona, the var. stylosa of Gray (1111). 

Drapa streprocarPa, Gray.—Alpine in Colorado, along with aurea. 
My specimens furnish a singular example of transposition of characters 
usually reliable in distinguishing between these species; 7. e., aurea and 
streptocarpa. The specimens which have the fruit most characteristic of 
streptocarpa are in other respects most like (generally including length of 
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style also) aurea. I must, however, say that the fruit is in no instance so 
much twisted as in the original specimens on which streptocarpa was founded. 
That differences sufficient to constitute distinct species exist between the 
extreme forms, no one will probably deny. It is equally certain that they 
shade into each other until at times all tests are doubtful and justify a place 
under either name. In this instance, I have named as streptocarpa all speci- 
mens having leaves ‘beset and especially ciliate, with long and rigid, 
shaggy, spreading, simple or simply forked hairs, far more bristly than in 
D. aurea, and with no fine stellular pubescence intermixed.” I rely more on 
this character in deciding between interloping specimens than on any other. 

Draza incana, L., var. conrusa, Hook.—I have from Colorado (num- 
ber mislaid) a plant similar to herbarium specimens that are authentically 
named, and that bear the above name. 

Drasa montana, Watson.—‘Annual, hoary-villous, with simple or 
branching rigid hairs, rather stout, erect, simple or sparingly branched 
from near the base, becoming a span high or less; leaves rosulate and 
rather crowded at and above the base of the stem, oblanceolate and oblong- 
lanceolate, acutish, sparingly toothed, half an inch long or less; flowers 
small, the yellow or yellowish petals 1-14” long, exceeding the sepals; 
pods linear-oblong, obtusish, roughly puberulent, about 4” long, nearly 
erect, upon the spreading pedicels, which are 2” or 3” long; style none.— 
Collected in Colorado by Hall and Harbour, without number; in South 
Park by Wolf (637), and near Empire by Rev. E. L. Greene. It is distin- 
guished from D. nemorosa by its stouter and less branching habit and its more 
erect pods on stouter pedicels, and from D. stenoloba by its stouter habit, 
greater pubescence, and somewhat broader and obtuser pods.”—Warson, MS. 

Drasa nemorosa, L., var. LUTEA, Gray.—Georgetown, Colo. Stems 
less leafy and pedicels shorter. (628.) 

Numbers 635 and 636 of the Colorado collection I had named D. 
nemorosa, L., var. crassifolia, Watson, from the resemblance to Draba crassi- 
folia, Graham, in Hall and Harbour’s 1862 collection. Brewer and Watson 
(Fl. Cal. 1, p. 28) speak of this, however, as having a naked and scape- 
like stem, whereas my specimens are leafy. I therefore leave them simply 
under D. nemorosa, L. 
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SISYMBRIUM CANESCENS, Nutt.—Colorado and Nevada. From Ash 
Creek, Arizona, I have specimens (306) that are an enigma to me; the very 
sharp cut to the leaves, the great glandular-hairiness, the linear pods, 
and filiform pedicels almost tempt me to call it anew species It does 
not appear to be either incisum of Engelman or auriculatum or diffusum 
of Gray. 

SisyMBriuM inctsuM, Engelm. (Pl. Fend. p.8). (8 Californicum, Wat- 
son, in King’s Report )—Nevada and Utah. 

SisyMBRIUM virGatTum, Nutt.—“ 6-12’ high; stems simple or branched 
from the base (or sometimes branched above), slender, covered below with 
an ashy, simple, or forked pubescence; leaves tomentose pubescent; those 
of the root petioled, lanceolate-oblong, and sinuate-dentate; stem leaves 
sessile, lanceolate, auriculate, and clasping at base, entire, denticulate, or 
slightly wavy-margined, 6-8” long; flowers pale purple, 2” in diameter ; 
stigma almost sessile; pods 1-14’ long, and 3-4 times exceeding the slender 
pedicels; seeds 4-angled, ‘in a double series’” (605, 606, 652.) South 
Park and Twin Lakes, Colorado. 

SMELOWSKIA CALYCINA, Meyer.—Alpine regions of Colorado. (601.) 

ERysIMUM CHEIRANTHOIDES, L.—Twin Lakes, Colorado, 9,000 feet 
altitude. (651.) 

ERYsIMUM ASPERUM, DC.—Nevada and Utah. 

Erysimum AsPperuM, DC., var. ARKAnsANUM, Nutt—Central Colorado. 
(593, 596, 599, 640.) 

Erysimum asperuM, DC., var. pumituM, Watson.—Biue River. (594.) 

Erysimum WHEELERI, sp. 10v.—3-5° high, erect, unbranched, sparsely 
covered with closely appressed hairs, which are fixed by the middle 
(very rarely forked), never 4-parted; root-leaves, including petiole, into 
which they gradually taper, 2-4’ long, narrowly lance-linear, entire or 
sub-entire; stem-leaves narrowly lanceolate, sessile, 1-24’ long, entire; 
pedicels (in fruit) 4-3’ long; mature pods erect, 1-2’ long (in younger 
pods there are distinct ribs between the angles), canescent; stigma two- 
lobed, style evident; seeds attached to each side of cell; cotyledons 
obliquely incumbent; petals varying from yellow to scarlet, twice as long 
as sepals, claw 4’ long, nearly filiform, lamina obovate, little over 4’ long. 
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This is a strikingly showy plant; stem rises gracefully to a height of 5 feet 
often, and is crowned with a cluster of scarlet mottled flowers. 

The lax, scattering arrangement of the leaves is in striking contrast to 
the usually more crowded arrangement in EH. asperum. Judging from the 
description in Flora of North Am. T. & G. p. 95, I should think its 
nearest affinity would be £. elatum, Nutt. MSS. Still it appears distinct 
from this, all the more probably so, as the only points at which it was 
taken were Camp Grant, Ariz., and Mount Graham, near by, but 5,000 
feet higher, where it had developed some local peculiarities without bring- 
ing it any nearer known species. The stem of the mountain plant was 
more light, airy, leaves smaller and more numerous, and pods longer, but 
with essentially the habit of the same species at the foot of the mountain. 

I am loth to name a new Erysimum, for reasons which are apparent to 
all who have studied the genus. Still, this seems too well marked a species 
to pass it by. 

THELYPODIUM INTEGRIFOLIUM, Endl—South Park, Colorado  (645.) 
Nevada and Utah. 

THELYPODIUM LINEARIFOLIUM, Gray.—Very smooth, 3°; leaves few, 
linear or linear-lanceolate, sessile, 2-3’ long, 2-3” wide, slightly glaucous; 
petals purplish, with claws twice as long as the sepals; style very short; 
seeds immarginate, oblong. (154.) Pescao, N. Mex. 

THELypopium sacirratum, Endl.—Carlin, Nev. 

THELYPODIUM LONGIFoLIUM, Watson. (AStreptanthus micranthus, Gray, 
Pl. Fendl. p. 6.)—Stem slender, 2°, roughish below, glabrous above; flow- 
ers 1-2” long; leaves hirsute, somewhat toothed, or lower leaves distinctly 
dentate; pods erect or pendulous, terete. Sanoita Valley, Arizona. (610.) 
Altitude, 6,500 feet. 

Turetypopium WricuTu, Gray (Pl. Fendl. p. 7).—Biennial?, 2-3° 
high; smoothish leaves, narrowly lanceolate ; lower ones pinnatifid, deeply 
dentate or even sub-entire ; upper ones sub-entire or entire. All tapering 
into petioles, upper ones 2” wide, 1-24’ long; pedicels in fruit 4—#' long, 
spreading. Pods erect, or nearly so, 14-23’ long, filiform. Petals white, 
clawed, a little longer than the sepals. The aspect of the plant is peculiar 


from its densely spicate flowers, leaving a mass of long, thread-like pods at 
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the summit of the stem. There is great variation in the degree to which 
the leaves are cut or toothed and in the hairiness of the entire plant. 
Camp Grant, Ariz., at 4,753 feet altitude. (363.) 

CAMELINA SATIVA, Crantz.—Introduced in Colorado. 

‘‘TROPIDOCARPUM * GRACILE, Hook.—Stems weak, 2 feet high or less; 
leaves pinnatifid or rarely 2-pinnatifid, with narrow, or linear segments ; 
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flowers in the axils of the upper bract-like leaves; petals 13-3” long, nearly 
twice longer than the obtuse sepals; pods 6-20’ long, more than a line 
broad, pointed at both ends, ascending or slender spreading pedicels 10-20” 
long. San Francisco Mountains, Arizona.” I have not a specimen acces- 
sible, and therefore have been obliged to quote generic and specific descrip- 
tion from Fl. Cal. 1, p. 44. 

CAULANTHUS CRASSICAULIS, Watson.—Frequently called Wild Cabbage, 
and used as a substitute for the better article. Nevada. 

LepipiuM INTERMEDIUM, Gray—The usual apetalous Western form. 
Boulder, Colo., Loew and Wolf. (597.) 

Lxpipium atyssomes, Gray. (Pl. Fendl. p. 10.)—Keasby, collector. 
Peoria Creek, New Mexico. 

Lepipium mMontanum, Nutt.—Old Camp Goodwin, Ariz. (341.) 3,000 
feet altitude. San Luis Valley, Colorado. (624.) 

Lepipium Fremonti, Watson?—Probably this species. Specimen too 
young. Collected by Dr. Loew in Nevada. (King’s Report, vol. v, plate iv.) 

Lepripium nanum, Watson. (King’s Report, vol. v, plate iv.)—Halleck 
Station, Nev. 

THLASPI ALPESTRE, L. (?)—I have no sufficient means of comparing 
this with the European plant, but accept Mr. Watson’s determination. 
Exceedingly variable. Common in alpine and sub-alpine regions of Cen- 
tral Colorado. (607.) 

Biscuretyat (Dirnyraa) Wistizent, Engelm.—A foot or more high, 


*«“ TRopmocaRPUM, Hook.—Pod linear, flattened laterally, often one celled by the disappearance 
of the narrow partition; valvescarinate, l-nerved. Seeds in two rows, minute, flattened, not winged ; 
cotyledons incumbent. Style short.—A low, slender, hirsute, branching annual, with pinnately divided 
leaves, and yellow solitary axillary flowers.” f 

+ BiscureLia, L.—Sepals nearly equal. Silique dehiscent, very flat, divided into lateral ovate 
halves, each of which is surrounded by acord-like margin. Lach cell contains a single immarginate seed. 
Herbs, usually erect, branching and hispid; leaves more or less pinnatifid; flowers bractless, yellow. 
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covered throughout with a fine, but dense, stellate pubescence; leaves linear- 
lanceolate to broadly lanceolate, entire, slightly undulate or deeply pin- 
natifid; pedicels 8-8” long and in fruit most frequently spreading or 
deflexed; each half of the pod roundish, from 1-8” in diameter; style 4” 
long; sepals hairy outside, nearly as long as the petals. New Mexico, from 
Zuni River, near, I think, the location of the first discovery of the plant. 
Also obtained in Arizona. 


CAPPARIDE. 


CLeoME AuREA, Nutt.—Boulder, Colo., 1873. Loew. 

Cieome Lutes, Hook.—Much like C. aurea, except that the stamens 
are unequal and unlike; of the six, two are longer, with small, curved 
anthers, and four are shorter, with mucronate anthers. The figure (tab. 
xxv in Hook. Fl. Br. Am.) shows by mistake two short and four long 
anthers. Nevada. . 

CieomE Sonor, Gray.—Annual, glabrous, erect; leaves trifoliate, 
with short petioles; leaflets entire, linear; pod turgid, somewhat longer 
than the stipe, which is about 4-4 as long as the pedicel; flowers purplish. 
Anthers 6, linear. San Luis Valley, Colorado. - (761.) 

CLEOME INTEGRIFOLIA, T. & G.—Utah. 

CLEOMELLA PARVIFLORA, Gray.—Nevada. 

CLEOMELLA LONGIPES, Torr.—Loew. (180.) No locality assigned ; 
probably from Arizona. 

CLEOMELLA OBTUSIFOLIA, Torr. & Frem—‘ Branching from the base 
and diffuse; leaflets cuneate-obovate, obtuse; style filiform. Annual, stem 
smooth, the branches spreading, about a span long, hairy in the axils. 
Leaves or petioles an inch or more in length; the lamina of the leaflets 4— 
6” long, apiculate with a deciduous bristle, nearly smooth above, strigose 
underneath. Pedicels solitary and axillary, in the upper part of the 
branches, longer than the petioles. Calyx much shorter than the corolla, 
the sepals lacerately 3-5-toothed. Petals yellow, oblong lanceolate, obtuse, 
about 3’ in length. Stamens 6, unequal, a little exserted; anthers linear- 
oblong, recurved when old. ‘Torus hemispherical. Ovary on a long slender 
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stipe, obovate; style longer than the ovary.”—(Torr. Fremont’s Report, 
p- 311.) Nevada. 

PoLANISIA UNIGLANDULOSA, DC.—Loew. New Mexico. 

PowanisiA GRAVEOLENS, Raf—Upper Arkansas Valley, Colorado 
(760); also New Mexico. 


VIOLACE. 


Viota Canapensis, L.—Western New Mexico, Valle Grande, Loew, 
1873, and Apex, Colorado. (77 and 78.) 

Vioua canina, L.—Colorado and Nevada. (75.) 

Vioua cucuLuata, Ait—Western New Mexico, at 6,500 feet altitude. 

Vioua Nurrauiu, Pursh—Colorado, near Denver. (76.) Nevada. 


BIXINEA. 


Amorevuxta* ScHEIDEANA, Planch. (Pl. Wright. 1, tab. 3, and 2, tab. 
12).—Glabrous or nearly so, 1° high, leaves on long petioles, orbicular in 
outline, 7-9-parted, with the lobes obovate, cuneate at base and sharply 
serrate toward the top; capsule 1’ long and nearly as broad, moderately 
inflated ; seeds curved and minutely roughened with short, scattering hairs ; 
flowers deep orange, with brownish markings in the centre. Sanoita Valley, 
Arizona. Altitude, 5,500 feet. (647 and 640 ) 


POLYGALE. 


Poty@aLa aLBa, Nutt—Perennial, with several slender virgate stems 
ascending from the same root, smoothish, 1° high; leaves linear to oblan- 
ceolate, sessile or barely petioled, margins slightly revolute ; stem leafy half 
way to the summit; flowers deciduous, leaving the rachis roughened after 
their fall, white; wings of the calyx rounded, about as long as the corolla; 
seed with caruncle extended into two ear-like lobes nearly as long as the 
seed. Willow Spring, Ariz. Altitude, 7,195 feet. (207.) 


* AMorEUXIA, Moe. et Sess. in DC. Prod. ii, p. 638—Flowers hermaphrodite. Sepals 5, imbri- 
cated, deciduous. Petals 5, large, contorted-imbricated. Stamens many, inserted upon the glandless 
receptacle; anthers linear, bivalved, with short confluent lines of dehiscence under the apex. Ovary 
perfectly 3-celled ; placentas united in the centre, ovules many ; style simple, stigma minutely denticu- 
late; endocarp membranous, separating into 3 valves alternating with those of the epicarp. Seeds obo- 
void, straight or incurved, smooth, testa bony, surrounded by a loose exterior membrane; cotyledons 
broad, curved, or with an incurved hook.—BeNTHAM & Hooker. 
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PoLyGALA PUBERULA, Gray (Pl. Wright. 1, p. 40).—Perennial, with 
several erect or sub-erect stems from the same root, covered with a very 
soft, short, ash-colored pubescence; leaves with very short petioles, ovate, 
lance-ovate, or lanceolate, obtuse, but slightly mucronate, leafy to the 
raceme, which is lax and somewhat elongated ; flowers and fruit pendulous; 
keel naked; wings ovate or obovate, and very slightly ciliolate ; pods oval, 
ciliate, and covered with a very soft down when young; when older, hairi- 
ness is limited to the thickened margin. Floral envelopes are deciduous, 
leaving the pod naked. An interesting, though variable species. (312.) 
Ash Creek, Arizona. (504 and 459.) Camp Bowie, Ariz. 

Monnina* Wricutn, Gray (Pl. Wright 2, p. 31).—Annual, erect, 
smooth; leaves narrowly lanceolate, acutish, entire, with a petiole 4” long ; 
raceme terminal, or secondary racemes coming out of the axils; fruit and 
flowers on pedicels 5-1” long, deflexed; flowers 1-2” long, greenish, with 
distinct purple blotching; fruit 2 in diameter, winged, on one side much 
larger than on the other. (622.) Sanoita Valley, Arizona. 

KRAMERIA PARVIFOLIA, Benth —Cienega, Ariz. (572.) Nevada. 


FRANKENIACEZE. 


FRANKENIAT GRANDIFOLIA, Cham. et Schlecht—Stem usually prostrate, 
6-12’ long, woody or hard at base; leaves 6” long, cuneiform, mucronate ; 
margins slightly revolute, thickish, under the lens hairy and ciliate at the 
base, connected at their insertion by a hairy, stipular membrane. Southern 


* Monnina, Ruiz. et Pav.—Sepals unequal, 2 interior large, petaloid and wing-like. Petals dy keel 
concave-galeate, entire or broadly 3-lobed (from the two exterior petals being united with the keel ?), 
free; 2 interior shorter, sub-connivent, variously shaped, inserted upon the stamineal tube. Stamens 8, 
united in a sheath ; anthers 1-2-celled, opening introrsely by an oblique apicular foramen. Ovary 1-2- 
celled; style incurved; stigma two-lobed at the apex. Fruit indehiscent, 1-2-seeded, either drupaceous, 
or dry and wingless, or margined with a membranous wing. Seeds estrophiolate, glabrous; albumen 
almost none; cotyledons thickish. Herbs, shrubs, or small trees. Leavesalternate or scattered. Raceme 
spike-like, terminal, lateral, or occasionally axillary.— BENTH. & Hook. 

+ FRANKENIA, Linn.—Calyx tubular or prismatic, furrowed; the 4 or 5 lobes valvate and indupli- 
cate in the bud. Petals 4 or 5, hypogynous; the blade tapering into a claw, which bears an appendage 
(crown) on its inner face. Stamens 4-7 or rarely more, hypogynous. Ovary I-celled, with 2-4, few- to 
several-ovuled parietal placentw; style 2-4-cleft into filiform divisions; stigmas unilateral. Capsule 
included in the persistent calyx, 2-4-valved ; the few or several seeds attached by filiform stalks to 
margin of the valves. Leaves small, mostly crowded and also fascicled in the axils, sessile or nearly so, 
the pair often united by a membranous, somewhat sheathing base; flowers small, perfect, solitary and 
sessile in the forks of the stem, or by the reduction of the upper leaves to bracts becoming cymose-clus- 
tered on the branches; corolla pink or purplish.—F. Cal. i, p. 60. 
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Nevada, of which form Mr. Watson remarks, ‘“‘ Nearly glabrous, with some 
stiff hairs upon the stipules and traces of pubescence upon the stem and 
capsules. The leaves are intermediate between the ordinary form of Cali- 
fornia, with mostly obovate leaves, and those of the recently described 
species (F. Jamesii, Torr.; Gray in Proc. Amer. Acad. 8, 622). Colorado 
and Texas.” 


CARYOPHYLLEA. 


Saponaria VaccariA, Host.—Introduced about the Mormon settlements 
in Utah. 

SILENE acauLis, L.—Utah, Colorado, among the mountains at 11,500 
feet altitude and upward. (862.) 

Strene Menzies, Hook.—Twin Lakes, Colorado. (355.) 

Sitene Greeou, Gray (Pl. Wright. 2, p. 17). (Melandrium Greggii, 
Rohr.)—More or less viscidly pubescent; two or three erect stems from the 
same perennial root ; lower leaves lance-ovate or obovate, shorter than the 
upper, which are lanceolate to ovate, sessile or tapering into very short 
petioles, 14-2’ long; calyx-lobes obtuse, or acute, sometimes with scarious 
margins; lamina of petals crimson, divided into 4 lobes, of which the lateral 
are the shorter, corona 2-parted, truncate, with the lobes slightly erose- 
dentate. Stamens exserted. Mount Graham, 7,000 to 9,500 feet altitude. 
(420, 734.) Also collected by Dr. Loew on the mountains of Arizona. This 
species Mr. Watson considers a variety of WS. laciniata, probably correctly. 

Sirene Scoutert, Hook.—Stem erect, smooth below and _ slightly 
glandular-pubescent above; leaves narrowly lanceolate, tapering very 
gradually to the base, lowest 6’ long, upper ones shorter; racemes sub- 
compound, 7. e., two or three flowers coming off at the same point of the 
stem. Calyx about as long as the pedicel, lobes acute, with scarious, ciliate 
margins; petals white or flesh-colored, claws with acute auricles, filaments 
woolly, ciliate; capsule three times longer than the stipe. Mount Graham, 
Arizona, at 9,000 feet altitude. (739.) 

Lycunis APETALA, L.—Colorado. 

Lycuxis Drummonpu, Watson.—South Park, Colorado.  (863.) 

Crerastium vuLtGatum, L.—Colorado. (352.) 
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CERASTIUM NUTANS, Raf—Sierra Blanca, Arizona, at 9,000 feet altitude 
(803), and Mount Graham (403). 

CERASTIUM ARVENSE, L.—South Park and Blue River, Colorado. (348, 
350, 351, 353.) 

_ STELLARIA JAMesu, Torr.—Colorado (339), Nevada, and Utah. 

STELLARIA LONGIPES, Goldie —Colorado. (338, 340.) The plant (340) 
from Colorado, which I published and distributed as S. longifolia, is without 
doubt S. longipes. 

STELLARIA CRASsIFOLIA, Ehrhart.—Nevada. 

ARENARIA SAXOSA, Gray (Pl. Wright. 2, p. 18).—Perennial, 5-12’ 
high, slightly hispid-pubescent; leaves sessile (lower ones sub-connate at 
base), lanceolate acute, 6’’ long, 1-2’’ wide; raceme many-flowered, some- 
what cymose, pedicels 4-3’ long; sepals very acute, somewhat scarious- 
margined, with a distinct, almost keel-like midrib, which is decidedly hispid; 
the obovate white petals as long as, or a little longer than, the sepals. (412.) 
Mount Graham, Arizona, at 9,000 feet altitude. 

My specimens appear decidedly more luxuriant than those on which 
the species was founded. The distinctive features are so well marked, 
however, that I can hardly consider it as anything else. 

ARENARIA CAPILLARIS, Poir —Utah. 

ARENARIA FENDLERI, Gray (PI. Fendl. p. 13)—South Park, Colo- 
rado (349), and near Cosino Caves, Arizona, in pine woods. Loew, col- 
lector. 

ARENARIA Fenpiert, Gray, var. susconcesta, Watson—Twin Lakes, 
Colorado, 11,000 feet altitude (868); Utah. 

ARENARIA VERNA, L.—Mosquito Pass, Colorado. (345.) 

Var. nirTa, Fenzl—More densely ceespitose than the typical A. verna; 
leaves broader, rougher, and obtuse; flowering stems shorter. South Park, 
Colorado. (3846.) 

ArenariA (ALSINE) BIFLORA, Wahl—Under this I include all the 
numbers 364, 343, 344, representing respectively the names A. arctica, 
Stev., var. obtusa, A alpina, L., A Rossii, R. Br., of the catalogues of the 
Colorado collection. It was by a clear inadvertency that the name A 
alpina, L., was used at all, as it does not, so far as I can find, appear any- 
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where as a species of Linneus’s. I also include the same name in Porter’s 
and Coulter’s Flora of Colorado. 

Ceespitose, more or less woody at the base, forming either a compact 
mass, or sometimes with the stems more lax and lengthened; leaves some- 
times obscurely three-nerved, narrowly linear, more or less roughened ; 
peduncles pubescent; petals longer than the obtuse sepals. 

ARENARIA LATERIFLORA, L.—T'win Lakes, Colorado. (347.) 

Sacina Liynzt, Presl.—Colorado. (341, 342.) 

Drymaria* EFFUSA, Gray (Pl. Wright. 2, p. 19).—Annual, smooth; 
root-leaves ovate, short-petioled, 2’ in diameter; lower internode 2’ long; 
stem-leaves linear-setaceous, 4-8’’ long; dichotomously branched above ; 
pedicels very slightly glandular pubescent, twice as long as the flower; 
sepals obtuse, with scarious margins ; petals quite narrow, deeply two-lobed, 
and a little longer than the sepals. The whole plant is hardly three inches 
high. (619.) Sanoita Valley, Arizona, at 6,500 feet altitude. Found, 
so far as I have seen, only among the oak trees and on a gravelly soil. 


PORTULACACEA. 


PortuLaca oLeRAcEA, L. ? ?—The specimens from Colorado (989) are 
all too old to determine with certainty. 

PortuLaca LANcEoLATA, Engelm.?—Arizona. Poor specimens. Chi- 
ricahua, Southern Arizona, growing on dry sandstone rocks. (521.) 

TaLinum auRANTIAcUM, Engelm.—Herbaceous, with a woody base, 
1-2° high, erect or sometimes branching from the base, glabrous or with 
a few spreading hairs; leaves lanceolate, thickish, sessile, 1-2’ long; 
peduncles with two small bracts, 4-5’ long, articulated above the base; 
flowers orange-colored, single in the axils, somewhat reflexed in fruit ; 
sepals 4-5’ long; petals somewhat longer; mature seeds black, elegantly 
marked with strong circular lines, and with others less strong, but trans- 
verse to them. (346.) Cottonwood, Ariz., in rocky places. 


*Drymantra, Willd.—Sepals 5, herbacecus or with scarious margins. Petals 5, 2-6-cleft. Stamens 
5, or fewer by abortion, somewhat perigynous. Ovary 1-celled, with many ovules; style 3-cleft. Capsule 
3-valved. Seeds roundish kidney-shaped, or laterally compressed, hilum lateral; embryo peripheral. 
Diffuse or rarely erect herbs, branching dichotomously. Leaves flat, broad or narrow. Stipules small, 
often fugacious. Flowers pedicellate, solitary in the forks, or often in terminal cymes or axillary and 
scattering.—BENTHAM & HOOKER. 
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TaLinuM AuRANTIACUM, Engelm., var. ancusTissimuM, Gray.—Similar 
to the above, except that the leaves are linear, the articulation of the 
peduncle often nearer the axil, sepals approaching the orange color of the 
corolla, and the plant usually lower, averaging 8’ in height. (538.) Rocky 
ledges at Chiricahua Agency, Arizona. 

Tauinum patens, Willd.?—1-2° high, glaucous; leaves broadly lanceo- 
late, thin, entire; flowers purple, in bud twice longer than the obtuse 
sepals; inflorescence loose, panicled along the slender branches; seeds not 
mature enough to certainly identify the specimen. (522.) Chiricahua 
Agency, Arizona, on rocky ledges, along with T. awrantiacum var. angus- 
tissimum. 

CaLANDRINIA* pyGMa&a, Gray (Proc. Am. Acad. viii, p. 623). (Tali- 
num pygmeum, Gray.)—Colorado. (73.) 

Ciaytonia artTica, Adams, var. MEGARHIZA, Gray.—High mountains 
of Colorado; strictly alpine. The large root penetrates a foot or more 
among the rocks. (74.) 

Craytonia Cuamissonts, Esch. & Ledeb.—Seeds evenly and beautifully 
roughened with minute scale-like markings. I find no allusion under 
description of this species to the markings of the seed, nor have I any ripe 
seed in other authentically determined specimens of the species, but in all 
the other characteristics my plant is so like the broader-leaved form, 
No. 84, of Hall and Harbour, that I cannot doubt the specific identity of 
the two. (219.) Willow Spring, Ariz.; altitude, 7,195 feet. Found 
growing luxuriantly in spring water the temperature of which was 52° 
Fahrenheit. 

CuayTonta CarouiniAna, Michx., var sessitirouia, Torr. (C. lanceolata, 
Pursh.)—Nevada. 

Lewisia REDIvivA, Pursh.—Nevada. 


ELATINEA. 


Exatine Americana, Arn.—Twin Lakes, San Luis Valley, and Rio 
Grande at Loma, Colo. (775, 776.) 


*CALANDRINIA, H. B. K.—Differs from Talinum, Adans., chiefly in having persistent sepals and 
estrophiolate seeds. 
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TAMARISCINE. 


FouquiERA* SPLENDENS, Engelm.—Shrub 5-15° high, spiny, with 
clusters of leaflets in the axils of the spines (the larger primary leaves 
being seldom seen); flowers in a strict or a thyrsoid panicle, bright scarlet, 
1’ long. A most remarkable looking plant (standing usually out on an 
open sun-exposed slope), with its strict, striated, almost leafless stem 
crowned by a mass of beautiful scarlet flowers. 


HYPERICINE &. 
Hypericum Scouteri, Hook.—Utah, Arizona. (210, 384.) 
MALVACEZ. 


SIALCEA CANDIDA, Gray.—Collected by Mr. Hance, but neither num- 
ber nor locality given. Probably from New Mexico or Arizona. 

SIDALCEA MALV@FLORA, Gray.—A somewhat variable and widely 
diffused species. The Expedition has it from Colorado to Southern Arizona 
and New Mexico and west to Southern California. (14.) 

MatvastruM coccinEuM, Gray.—Colorado, Arizona, New Mexico, 
Utah. The var. dissectum, Gray, we have also from Utah and New 
Mexico. So far as my specimens go, the variety seems to evince a marked 
liking for the more dry and sandy regions . 

Matyasrrum Munroanum, Gray.—Not unlikely that this and Spheral- 
cea Emory, 'Torr., are the same, as according to Mr. Watson’s showing the 
two correspond in all respects, save that the latter usually has two seeds to 
the carpel. It sometimes has but one, and then the distinction vanishes. 
Mineral Hill, Nev. 

Anopaf HAsTATA, Cav., var. DEPAUPERATA, Gray (Pl. Wright. 2, p. 23).— 


* Fouquiera, H. B. K.—Sepals 5, free. Petals united into a tube; the lobes of the limb imbricated, 
spreading. Stamens 10-15, hypogynous, exserted; filaments thickened at base. Ovary imperfectly 
3-celled ; placentw about 6-ovuled ; styles 3, lopg, somewhat united. Seeds 3 to 6, oblong, flattened, 
surrounded by a dense fringe of long white hairs or by a membranous wing.—Shrubs or small trees, with 
soft fragile wood, smooth ; the branches alternately spinose-tubercled, and with single or fascicled thick 
entire leaves in the axils; flowers brilliant crimson, in terminal spikes or panicles.—Flora Cal. 1, p. 79. 

+ ANopA, Cav.—Bracteoles none. Calyx 5-cleft. Stamineal column divided at the apex into many 
filaments. Cells of the ovary many, 1-ovuled, branches of style as many as the cells of the ovary, 
filiform, capitate, or truncate-stigmatose at the apex. Mature carpels forming a broad starlike verticil 
[from the outwardly projecting spurs]; separating from the axis, erostrate, dissepiments obliterated.— 
Seed pendulous, or fixed horizontally: Hispid or emoothish herbs with the habit of Malva. Leaves 
entire, hastately 3-lobed, or rarely dissected. Flowers violet or yellow, pedunculate, axillary, or in a 
ferminal raceme.—BENTHAM & HOOKER. 
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Annual, stem erect, smoothish, or with a few scattering hairs; lower leaves 
small, roundish, crenate ; stem-leaves long, petioled, thin, irregularly deeply 
cleft or strongly halbert-shaped; flowers axillary, sky-blue, $—?' in diam- 
eter (apparently resembling A. parviflora, Cav.). Calyx-lobes twice as long 
as the tube and distinctly bristly hirsute. Much against. my will, I am 
obliged to retain this still as a variety, there being, so far as I can dis- 
~ cover, little deviation from the typical form save in the size of the flowers. 
Camp Crittenden, Southern Arizona, at 5,200 feet altitude. (666.) 

Var. PARVIFLORA, Gray.—A low annual, 3-6’ high, with a few ovate, 
crenate leaves on long petioles, was collected by Dr. Loew at some locality 
in Arizona. (165 a.) 

SIDA HEDEREACEA, Torr. (in Pl. Fendl.p.23)—Loew. New Mexico, Utah. 

Sipa Lepipota, Gray (Pl. Wright. 1, p. 18)—A much-branching, 
prostrate species, from a descending root; leaves petioled, triangular- 
cordate or somewhat hastate (quite variable), at first densely covered with 
a stellate pubescence below and seurfy above; peduncles axillary, bearing a 
single purple flower 8” in diameter. Carpels with a short, obtuse beak. 
Deer Spring, Ariz., 6,000 feet altitude. (188.) 

Sipa Fitirormis, Moric. var—Stems thin, wire-like, procumbent or 
ascending, with long white hairs scattered along the stem and on the calyx; 
petioles 3-1’ long; leaves 6-12” long, lanceolate to oval, usually crenately 
serrate and more or less densely covered on either side with a short, stellate 
pubescence; calyx angular, lobes acuminate, nearly as long as the yellow 
petals; carpels moderately beaked. (665.) Sanoita Valley, Arizona. 
From Camp Bowie, I have a form which is much more hairy, has leaves larger 
in all respects, and almost beakless carpels. (470.) I have a full suite of 
specimens, and am unable to connect these forms. Hence, I believe they 
will, as we know them better, be regarded as distinct. 

SPHERALCEA ACERIFOLIA, Nutt.—“ Minutely roughish-tomentose, with 
a stellate pubescence; leaves 5-lobed, somewhat cordate; the lobes acute, 
toothed, unequally serrate; peduncles aggregated, terminal; carpels 12-14, 
pointless—Stem much branched. Leaves 2-24’ long, and about the same 
in width: petioles about 4 of the length of the lamina. Flowers 5-4 
together at the summit of the branches. Bracteoles linear-lanceolate. 
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Calyx cleft to the middle, segments broadly ovate, acute. Corolla an inch 
in diameter; purple (in dried specimens). Carpels pilose, dehiscing on the 
back from the summit to the base."—(T. & G.) Utah. 

SpH@®RALCEA FENnDLERI, Gray. 
Utah. Taller, more branching, with larger leaves, and beaked carpels. 


San Francisco Mountains, Arizona and 


New Mexico.—Forming a transition in some of its forms into the next. 
S. incana vay. dissecta, Gray, now comes here. 

SPHHRALCEA ANGUSTIFOLIA, Spach, “var. foliis lanceolatis, inferioribus 
nunc hastato-sub-trilobatis,” Gray.—Sanoita Valley, Arizona. (634.) The 
plant is erect, somewhat branching at the top; flowers arranged in con- 
tracted racemose panicles on the ends of the branches; leaves with the 
characteristic, eroded margins. A showy plant. My specimens were found 
growing in dry lava soil. (Those of Wright came from alluvial soil.) 

SpHmratceaA Emory, Torr. (Pl. Wright. 1, p. 21).—Nevada and 
New Mexico. In Benth. and Hook. Genera Plantarum, we find Malvas- 
trum and Spheralcea in different sub tribes and separated by eleven inter- 
polated genera, yet considering the habit of Spheralcea incana, var. dissecta, 
and the resemblance between S. Hmoryi and Malvastrum Munroanun, 
coupled with the broader generalization of Bentham and Hooker under 
head of Spheralcea, as to the resemblance in habit, it may well be doubted 
as to whether the genera should not (in part at least) be thrown together. 
Colorado, New Mexico. 

Hipziscus DENUDATUS, Benth. (Bot. Voy. Sulph. p. 7, tab. 3). (f. mmvolu- 
cellatus, Gray, Pl. Wright. 1, p. 22.)—One or two feet high, with a few 
long, thin branches; leaves distant, 1-2’ long, $—3?’ wide, obtuse, irregularly 
crenate serrate, petioles 3-6” long; petals light purple, 8-10” long; bracts 
of the involucel setaceous, 9’ long ; entire plant, except the flower, densely 
covered with a stellate pubescence. (562.) Cienega, Ariz. (near Tucson). 

‘THURBERIA* THESPESIOIDES, Gray (Pl. Nov. Thurb. p. 308).—Perennial, 


*TouRBERIA, Gray (Pl. Nov. Thurb. 308).—Bracteoles 3, cordate. Calyx truncate. Stamineal 
column produced above [almost to the apex] into many filaments. Ovary 3-celled with a few ovules 
[6-8] in each cell; style club-shaped at the apex. [Stigmatose on the three projecting angles.] Capsule 
loculicidal, 3-valvyed. Seeds obovoid, angular, minutely woolly, without albumen ; embryo conduplicate, 
cotyledons foliaceous, covered with black spots, much folded, almost including the inferior radical.—Tall, 
smooth herbs. Leaves entire or 3-parted. Flowers white or rose colored, solitary on axillary or terminal 
peduncles.—GRayY in BentHaM & Hooker, Gen. Pl. 1, p. 209. For a much more full description, see 
Gray, Pl. Thurb. 1. ¢., and fora good figure of this, the only species of the genus, see Bot. Mex. Bound. pl. 6. 
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herbaceous, much branched, 5° high; stem smooth; stipules falling away 
very early; leaves deeply 3-parted, with the divisions lanceolate, tapering 
into along point; bracts three times as long as the truncate cyathiform calyx ; 
petals very delicate rose color, 1’ long, obovate, woolly at the base on mar- 
gins; style longer than the stamineal column. Young branches, petioles, 
leaves, and flowers sprinkled abundantly with black dots. (698.) Sanoita 
Valley, Southern Arizona.* 
STERCULIACE+ 

Ayentat pusiuua, L., var. ramis erectis, foliis superioribus lanceolatis, 
Gray (PI. Wright. 1, p. 24).—Perennial, with many thin, wiry stems from 
the thick, woody root; lower leaves ovate and somewhat irregularly serrate, 
upper ones irregularly serrate, twice as long, and lanceolate ; flowers small, 
on reflexed, filiform pedicels, which are 2-4” long; capsule tuberculated 
and hairy. I would call attention to the tact observed by Dr. Gray (PI. 
Wright. 2, p. 24), that the anthers are trilocular. Judging from the state- 
ment in Bentham and Hooker, Gen. Plant. vol. 1, p. 225, this would also 
appear to be the usual rule in the genus. My specimens (569) from South- 
ern Arizona correspond exactly with those obtained by Dr. Thurber at Van 
Horn’s Wells, in what was then Sonora. 


LINEZ. 
Linum ricipum, Pursh, var. puberulum, Gray (Pl. Wright. 1, p. 25).— 
Low, 2’-4' high, annual, branching from near the base; stems decidedly 


f 


puberulent, leaves less so; leaves slightly imbricated, 3-6” wide, lower 
obtuse, upper slightly mucronate; vein inconspicuous ; pedicel very slightly 
thickened at the top (not, however, forming a cupule); sepals acute, 
mucronate, glandular hispid on the margin; central vein prominent, and on 
outer (sepals) the lateral ones inconspicuous, a little longer (8-4 long) 


than the mature capsule (sepals about equal in length to the nearly undi- 


* See Bentham and Iooker, Gen. Pl. 1, p. 982. 

tSTERCULIACE® differ from Matvacrez by having 2-celled wnthers, and from TILIACEx by the 
stamens, when definite in number, being alternate with the sepals, i. e., opposite to the petals, or when 
indefinite, united more or less at the base into a column. 

fAyrnra, L.—‘‘Involucel none. Calyx 5-parted. Petals on long capillary claws, connivent 
over the stigma. Fertile stamens 5, alternating with 1-2-sterile ones, their filaments united into a pedi- 
cellate cup. Style single. Stigma 5-angled. Capsule 5-lobed, 5-celled, loculicidally 5-valved, the cells 
1-seeded.—Low shrubby plants, with minute axillary flowers. Capsule rough. Albumen none.”—CHAp- 
MAN, Flora of Southern U.S. p. 59. 
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vided style); filaments from an ovoid-triangular base, false partitions entire, 
membranous; stipular glands evident, (as they are in my specimens of the 
following species). My specimens are very slightly glaucous. (15.) Gravel 
hills back of Santa Fé, N. Mex., at 7,050 feet altitude. 

Linum Bervanprert, Hook.—Erect, annual, stem distinctly striated, 
slightly puberulent; lower leaves obtuse, upper slightly mucronate, longer 
on the average than in the preceding species, which it so closely resembles 
that I know of no way of distinguishing them, save by the character of the 
false dissepiments (as indicated by Dr. Engelmann in Pl. Wright. 1, pp. 25 
and 26), which, in LZ. Berlandieri, are membranous in the upper and inner 
half. Under head of L. Berlandieri, Dr. Engelmann alludes to a small form 
collected by Wright on the San Pedro River, which is apparently kept apart 
from L. rigidum, var. puberulum (collected on the Cimarron), only by the 
character of the false partition in the ovary, which is decidedly that of L. 
Berlandieri. I have the precise form (from Santa Fé) he alludes to (so 
far as can be determined from description), and have, from its partitions 
and ovate-triangular-based filaments, been obliged to put it under L rigi- 
dum, var. puberulum. Single specimens found by Dr. Loew at Rancheiro 
Springs, Arizona. 

Linum PERENNE, L.—Widely diffused over Nevada, Utah, Colorado, 
Arizona, and New Mexico, where it has been obtained by the Expedition; 
extending, besides, from the Arctic Ocean to Mexico and west to the Pacific. 


MALPIGHIACE&.* 
ASPICARPAT LONGIPES, Gray (Pl. Wright. 1, p. 37).—Stems several, 


* MALPIGHIACE@.—‘ Calyx 5-merous, persistent, segments usually biglandular. Petals 5, usually 
unguiculate, isostemonous, or diplostemonous, inserted either on the receptacle or on a hypogynous or 
perigynous disk. Stamens inserted with the petals, usually monodelphous, when several are antherless. 
Ovary composed of 3 or 2 carpels, connate, or distinct at the top, of 3 or 2, 1-ovuled cells, ovule nearly 
orthotropous. Fruit a drupe or of 3-2 cocci. Embryo exalbuminous. Stem woody.”—Lr Maout & 
DeCaIsNE (English edition). 

tAspicarPa, Lagas.—Flowers dimorphous. Normal ones:—Calyx 5-parted, with 10 glands. 
Petals clawed, fimbriate-ciliate. Stamens 5, 2 perfect, 3 without anthers or the middle one of them with 
a perfect anther, and the lateral ones with imperfect anthers. Ovaries 3, connate to the axis, style 
central, apex obliquely truncate. Fruit? [See specific description.] Abnormal flowers :—Calyx without 
glands. Petals none. Anuthers single and rudimentary. Ovaries 2, without styles. Nut solitary, either 
crestless, or with 1-3 slightly prominent dorsal crests, irregularly pyramidal 3-angled. Seed compressed, 
subreniform, testa membranous, cotyledons obovate, flattish, curved.—Slender, erect, branching shrubs, 
with the branchlets frequently covered with appressed hairs. Leaves opposite, entire, frequently silky, 
stipules inconspicuous. Normal flowers mostly umbelled, terminal or axillary, rarely solitary, yellow ; 
abnormal, axillary, solitary, very small.—BENTHAM & Hooker. 
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from a woody root, very slender and wiry, decumbent, somewhat hairy 
(with the characteristic hairs of the order); leaves on short but distinct 
petioles, slightly cordate at base, ovate-oblong, very slightly mucronate, 
pale and veiny beneath, 9-18’ long. Normal flowers with 10 large glands 
on the base of the calyx-lobes; petals clawed, glandular fimbriate above ; 
stamens monodelphous at base only, perfect anthers 3, imperfect (on fila- 
ments about the same length) 2; ‘“ fruit of a single carpel, of nearly the same 
form as in A. Hartwegiana, but more even, with rounded and only slightly 
margined sides” (Gray); three or four together terminating filiform pedicels 
on foliaceous or bracted peduncles, or on slender pedicels from the axils of 
the leaves. Abnormal flowers on slender peduncles, which are terminated 
by a pair of bracts 4’ long and half as wide, from between which the 
short pedicel and its flower arise. (627.) Sanoita Valley, Southern Arizona. 


ZYGOPHYLLACEA.* 


TripuLust (JKaAListra@MiA) MAximus, L.—Leaves longer than the pedi- 
cels; leaflets, 3-4 pairs, oval, hairy on the lower surface; carpels 10, slightly 
gibbous below, tuberculate; style 5” long; sepals lanceolate, tapering into 
an acute apex, # as long as the petals. San Carlos, Ariz. (777.) 

Triputus (KALLSTR@MIA) GRANDIFLORUS, Benth.& Hook. (Kallstremia 
grandiflora, Torr. in Pl. Wright. 1, p. 26.)—Stem clothed with long, brown, 
spreading hairs; leaves shorter than the older peduncles, leaflets 4-5 pairs, 
oblong, slightly faleate; sepals lanceolate-linear, with long, attenuated tips ; 
petals nearly or quite as long as the sepals; carpels less tuberculated on the 


* ZYGOPHYLLACEH.— Calyx 4- to 5-merots, generally imbricate. Petals hypogynous, usually im- 
bricate. Stamens usually double the number of the petals, hypogyuous; filaments usually with a scale 
inside. Ovary several-celled. Fruit a loculicidal capsule, septicidally dividing into cocci. Embryo 
exalbuminons, or enclosed in cartilaginous albumen.—Scentless plants. Leaves opposite, pinnate, stipu- 
late.”—Lr Maour & Drcatsne (English edition). 

t TRIBULUS, Linn.—Sepals 5, deciduous, or persistent, imbricated. Petals 5, fugacious, spreading, 
imbricated. Annular disk 10-lobed. Stamens 10, inserted on the base of the disk, 5 opposite to the petals 
exterior and usually somewhat longer than the others, 5 alternate with a gland outside of the base, fila- 
ments filiform and naked. Ovary sessile, with appressed hairs, 5-12-lobed, 5-12-celled, the cells oppo- 
site the petals frequently 3-5-locellate by transverse partitions; style short, pyramidal or filiform; 
stigmas 5-12; ovules 1-5 in each cell, superposed. Fruit 5-angled, indehiscent. Seeds obliquely pendu- 
lous, one in each cell or cellule, testa membranous ; embryo exalbuminous, cotyledons oval, radicle 
short. —Loosely branching herbs, often silky-hairy, and with prostrate branches. Leaves stipulate oppo- 
site, sometimes alternate by abortion of one, abruptly pinnate. Flowers solitary, pseudo-axillary, 
pedunculate, white or yellow.—BrnTHaM & HOOKER. 
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back than in the preceding species, with which it contrasts by its larger 
flowers, more hispid stem, and more and narrower leaflets. Camp Grant, 
Ariz. (442.) 

Larrea Mexicana, Moric. (L. glutinosa, Engelm.)—(321.) Valley of 
the Gila, Arizona. (Tab. iii, Torrey, in Emory’s Report.) This shrub is 
especially common on the hills bordering the Gila; also on the sandy wastes 
adjacent to Tucson and,Camp Lowell in Arizona, even imparting its strong 
odor to the air. 


GERANIACE. 


Geranium Ricwarpsonu, Fisch. & Mey.—Very closely allied to G. 
maculatum, L.; differing only in being more smooth, styles hairy and less 
connate, filaments pilose instead of ciliate, and seeds more delicately retic- 
ulated. (408.) Mount Graham, Arizona, at 9,200 feet altitude. Also a 
more white-flowered and more pilose form (234) from Willow Spring, Ariz., 
at 7,195 feet altitude. Nevada and Utah; Colorado (758). 

Geranium Fremontu, Torr. (Pl. Fendl. p. 26)—Much branched, 
6’-2° high, pubescent or glabrous ; upper stem-leaves 3-5-cleft, truncate at 
base, lower broadly cordate; root-leaves 7-cleft; peduncles 1-2’ long; 
pedicels in pairs, 1-14’ long; sepals oval, with a short, thick awn ; fruiting 
pedicels sometimes divaricate, or deflexed; petals obovate, varying from 
light to deep purple, 1’ in diameter, villose on the veins; filaments at 
base pilose-ciliate; styles united below; seeds somewhat reticulated. 
Plant forms branching, luxuriant tufts. Hard to limit by a description, yet 
usually readily recognized. Sanoita Valley, Arizona. No. 279, from Rocky 
Canon, Arizona, I had doubtfully assigned here. Mr. Watson assures me, 
that, though usually placed under G. cespitosum, it is really G. Eremontia. 
It has the stamens of c@spitosum, and is besides quite smooth. 

GERANIUM C@SPITOSUM, James.—Perennial, 4’-1° high; stems branch- 
ing from the base; these, with the petioles and pedicels, retrorsely pilose or 
pubescent ; peduncles several times longer than the 1-2’ long pedicels ; 
flowers about an inch in diameter, deep purple. Readily distinguished from 
the preceding species by its stamens, which are almost as long as the 
petals, and during flowering are outwardly recurved. Santa Fé. (21.) 
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Some forms resemble G. Fremontii closely, South Park, Colorado, 
(759), Utah. 

Eropium cicuTarium, L. Her.—Santa Fé, N. Mex. (36 a.) 

Oxais vioLacea, L.—Mount Graham, Arizona, at an altitude of 9,250 


feet. (437.) dpi aes 


Canotia* HoLocanTHa, Torr. (in Pacific R. R. Rep. iv, 68). Benth. 
and Hook. 1, 616.—A much branched, leafless tree, 20° high and trunk 1° 
in diameter; branchlets yellowish-green, delicately striate; sparingly dotted 
with very minute brown scales, which represent reduced leaves; flowers 
white or yellowish white; pedicels articulated; bracts small and scale-like ; 
minute cil-glands sparingly seen on the bracts, sepals, and petals. Gila Val- 
ley, Arizona. (323.) Puats I.t 

From Camp Bowie, Arizona, I have (499) a Preea, probably aneus- 


TIFOLIA, Benth. 
CELASTRINEZ. 


Pacuystma Myrsinites, Raf.—Utah, 5,000 to 7,000 feet altitude. Quite 
recently, the indefatigable Mr. Canby has brought to light a second species 
of this genus (P. Canbyi, Gray), in Giles County, Virginia. ‘“ While the 
original P. Myrsinites occurs plentifully in most wooded districts from the 


* CanoTiA, Torr.— Flowers hermaphrodite. Calyx small, 5-lobed, persistent; the broad lobes 
imbricated in xstivation. Petals 5, hypogynous, oblong, very obtuse, at base with a broad insertion, im- 
bricated in sxstivation, with a rather prominent midrib inside, deciduous. Stamens 5, hypogynous, 
opposite to the calyx lobes: filaments subulate, somewhat shorter than the petals, persistent: anthers 
oblong-cordate, introrse, affixed to the filaments in the acute apex of a deep sinus, apiculate with a small 
mucro; cells inwardly longitudinally dehiscent. Dried pollen becomes 3-horned when moistened. Disk 
none. Ovary placed on a gynobase (at first thicker than itself ), 5-celled, the thick style at length elongat- 
ing: stigma small, slightly 5-lobed; cells of the ovary opposite to the petals. Ovules in the cells most 
frequently 6, subhorizontally inserted in two series in the inner angle [amphitropous]; micropyle infe- 
rior. Capsule ovate-fusiform, somewhat woody, covered with a delicate, somewhat fleshy epicarp, 
5-celled, 10-valved at the apex (at first septicidal and later loculicidal), terminated by 10 split portions 
of the persisting style; columella none. Seeds 1-2, filling the cell, ascending, subovate, flattened; testa 
subcoriaceous, thickly papillulose, produced below into a broad membranous wing somewhat longer 
than the nucleus. Embryo straight, in a thin layer of fleshy albumen; cotyledons oval, flat; the short- 
ish radicle inferior.” My own specimens showing only the flowers and immature fruit, I have been 
obliged to quote the above from Dr. Gray’s complete description, recently published in Proc. Amer. Acad. 
xii, pp. 159-160. 

tBranch ; natural size. Fig. 1. A cross section of a flower. Fig. 2. An open flower. Fig. 3. A 
longitudinal section of flower. Fig. 4. An inside view of stamen. Fig. 5. An outside view of stamen. 
Fig. 6. The young fruit; petals fallen and filaments remaining. Fig.7. A vertical section through a 
young ovary. Fig.8. Ayoungovule. Fig. 9. A vertical section of mature fruit. Fig.10. A cross section 
of fruit. Fig. 11. A seed. Fig. 12. A diagonal section of aseed. All except the branch magnified about 
five diameters. 
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Rocky Mountains’ to the Pacific, in Northern California and Washington 
Territory, this is only known at one station in the Alleghany Mountains, 
and makes an addition to the list of those few genera (such as Boykinia 
and Calycanthus), which are divided between Eastern and Western North 
America.”—(Gray, Proc. Am. Acad. viii, pp. 623-624.) 


RHAMNEZ. 


ZizYPHUS* LYCIOIDES, Gray, var. CANESCENS, Gray.—A much branched 
shrub, 4-5° high; younger branches covered with a light gray powdery 
substance, which is readily scraped away, leaving the green epidermis 
exposed beneath; leaves oval, obtuse, pubescent (especially beneath); peti- 
oles 2-4” long; spiny branches 4-1’ long, thick, terminating abruptly in 
a point. More or less leafy; flowers greenish. “Valley of the Gila, Ari- 
zona, at 3,080 feet altitude. (331.) 

Karwinskia | Humpotpriana, Zuce. (Gray, Pl. Wright. 1, p. 32).— 
Shrub from 2-12° high, leaves oval and beautifully penninerved [Flow- 
ers not seen.] Drupe ovoid, 4-5” long, pointed with the remains of the 
style, cup or disk-like calyx terminating the pedicel after the drupe has 
fallen. Plant appears to vary much in the shape of the leaves and in the 
number of flowers in the axillary clusters. Arizona. 

Ruamnus crocea, Nutt. (T. & G. Fl. N. Am.).—“ Low, branches 


* Zizypuus, Juss.—Calyx 5-cleft, tube broadly obconical, lobes triangular-ovate, acute, spreading, 
carinate within. Petals 5 (rarely 0), hooded, deflexed. Disk flat, 5-angled, margin free Stamens 
5, included or longer than the petals, filaments subulate. Ovary immersed in the disk and at the base 
confluent with it, 2-, rarely 3-, most rarely 4-celled; styles 2-3, conical, free or connate, divergent, 
stigmas small, papillose. Drupe fleshy, globose or oblong, putamen woody or bony, 1-3-celled, 1-3- 
seeded. Seeds plano-convex, testa thin, fragile, and smooth, albumen little or none; cotyledons thick ; 
radicle short.—Shrubs or trees decumbent, or with many small branches, often with strong, hooked 
spines. Leaves sub-distichous, alternate, petiolate, coriaceous, entire or crenate, 3-5-nerved. Stipules 
both spinescent or one caducous, hooked or straight, cymes short, axillary, few-flowered. Flowers small, 
greenish. Fruit often edible—BrentHam & Hooker. " 

t KARWINSKIA, Zuce.—Calyx 5-cleft, tube hemispherical or turbinate, acute lobes 3-angled, keeled 
or with the keel produced within and above into aspur. Petals 5, short-clawed and hooded. Stamens 
longer than the petals, filaments subulate. Disk lining the tube of the calyx, delicate limb free. Ovary 
sub-globose, immersed in the disk, free, 2-3-celled, septa parting in the middle, often attenuated (tho 
ovary) into a triangular style, with the apex 2-3-lobed, stigmas obtuse, papillose; ovules 2 in each cell, 
parallel, curved downward. Drupe sub-globose or ovoid, apiculate with the persistent style, surrounded 
at base by the calyx, putamen 1-2-celled, each cell 1-seeded. Seeds erect, obovate, testa membranous, 
dark-verrucose, raphe elevated, albumen in a thin fleshy stratum adherent to the testa; cotyledons oval, 
fleshy; radicle very short—Small trees and shrubs. Leaves sub-opposite, petiolate, oblong, entire, 
penninerved, pellucidly panctulate. Stipules membranous, deciduous. Flowers axillary, racemose or 
cymose. Cymes fasciculate.—BENTHAM & HOOKER. 
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spinescent; leaves thick, evergreen, obovate, 4’ long; petiole 1-2” long, 
glandularly denticulate ; flowers dicecious, apetalous, styles distinct above. 
A thorny shrub with yellow wood, imparting its color to water.” Arizona. 
I have not seen the plant. 

Cranotuus Fenpiert, Gray.—Shrub, with stiff, and often spine-tipped, 
gray branches; leaves thickish, tomentose pubescent beneath, smoother on 
upper surface, lanceolate to oval, 5-12” long, usually cuneate at base, 
petioles 1-3” long; small white flowers in paniculate racemes terminating 
the branches. New Mexico (143). Camp Apache, Ariz. (257), at 4,900 
feet. 


_AMPELIDE:. 


Vitis zxstivauis, Michx., var.?—‘‘ Resembling a common Texan and 
New Mexican form; perhaps V. Arizonica, Engelm. Arizona.”—S. 
Watson. 

AMPELOPSIS QUINQUEFOLIA, Michx. (Vitis, Bentham & Hooker, Gen. 
Plant.)—New Mexico. (110.) — 


SAPINDACEZ. 


SapINDUS* MARGINATUS, Willd.—Tree 10-30° high; leaves 4-8’ long, 
leaflets thickish, shining, plainly penninerved, lanceolate, tapering into a 
long point, inzequilateral, somewhat falcate ; flowers in compound terminal 
and axillary panicles; fruit globose, 6’ in diameter. Arizona, in the dryer 
portions. (301.) ‘Soapberry.” 

Acrr ciasrum, Torr.—Mountain streams of Colorado. The name A, 
tripartitum, Nutt., would have been much more appropriate. (1.) 

ACER GRANDIDENTATUM, Nutt.—(303.) Ash Creek, Arizona, at 4,684 
feet altitude. Utah. 


* Saprnpus, Linn.—Flowers polygamous, regular. Sepals 4-5, 2-seried, imbricated. Petals 4-5, 
naked or with 1-2 glabrous or villous scales within, produced into a claw above. Disk complete, 
annular or elevated. Stamens 8-10 (rarely 4-7 or more), filaments free, frequently pilose; anthers 
versatile. Ovary entire or 2-4-lobed, 2-4-celled; style terminal, stigma 2-4-lobed ; ovules solitary in 
each cell, ascending from the base of the interior angle. Fruit fleshy or coriaceous, with 1-2, (rarely) 3-4 
cocri, which are oblong or globose and indehiscent. Seeds usually globose, destitute of an aril, testa 
cru: taceous or membranous; embryo straight or curved, cotyledons thick, radicle short.—Trees or shrubs. 
Jie wes alternate, without stipules, simple, 1-foliate, or abruptly pinnate, with the leaflets entire, or rarely 
serrate Racemes or panicles either terminal or axillary. Fruit dry or baccate.—BENTHAM & HOOKER. 
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NEGUNDO ACEROIDES, Mcench.—Santa Fé, N. Mex., along water-courses 
at 7,044 feet altitude. (20.) Arizona and Utah. 


ANACARDIACEZ:. 


Ravs virens, Lindh. (Pl. Lindh. 2, p. 159).—Shrub, 4-6° high, with 
bark much resembling Kalmia latifolia; leaflets (in my specimens) 3-5, 
rigidly coriaceous, ineequilateral (terminal one largest), entire and under 
surface thickly sprinkled with black dots; sepals and subtending bracts 
tinged with red, petals white, flowers in a thyrsoid panicle, which is shorter 
than the leaves; “drupe red, hairy, putamen lenticular and smooth.” Rocky 
ledges on east side of Santa Rita Mountain, Arizona, at 5,700 feet altitude. 
(645.) Resembling in all respects the specimens obtained by the Mexican 
Boundary Survey, save that in the Boundary specimens there are 7-9 
leaflets. 

Ruus euasra, L.—Chiricahua Agency, Arizona, at an altitude of 5,310 
feet. (533.) Utah. 

Ruus AROMATICA, Ait., var. TRILOBATA, Gray. (Rhus trilobata, Nutt.) — 
(203.) Willow Spring, Ariz. Utah. 

Rus INTEGRIFOLIA, Benth. & Hook. (Styphonia, Nutt.\—A small, 
much branching tree, with oval, obtuse, entire leaves, which are 1’ or more 
long, petioles 4’ long; sepals and petals reddish; hairy drupes the size of 
a pea. Arizona. I have not seen specimens. 

Ruus ToxicopEnpron, L.—Willow Spring, Ariz., at 7,196 feet alti- 
tude. (254.) 

LEGUMINOS:. 


By SERENO WATSON. 


SUBORDER I. PAPILIONACEZ. Flowers irregular, perfect. Perigynous disk lining 
the bottom of the campanulate or tubular 5-cleft or toothed calyx and bear- 
ing the petals and stamens. Petals 5 (rarely fewer), imbricated, the upper 
one larger and exterior. Stamens 10 (rarely 5), diadelpbous (9 and 1), or 
monadelphous, or rarely distinct. Seeds without albumen. Radicle inflexed. 
Leaves simple or simply compound. 


I. Stamens distinct. 


* Leaves digitately 3-foliolate; stipules conspicuous: pod flat, 2-valved. 
THERMOPSIS. Perennial herb. Flowers yellow, racemose. Pod linear, 
straight, several-seeded. 
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** Leaves unequally pinnate; stipules small or none: pod turgid, mostly indehiscent 
and few-seeded. 
SopHorA. Perennial herb. Flowers white, racemose. Pod terete, monili- 
form, few-seeded. 
AMORPHA. Shrub, glandular-dotted. Flowers purple, racemose; wings and 
keel wanting: stamens monadelphous at base. Pod 1-2-seeded. 


PARRYELLA. Glandularshrub. Flowers spicate: petals none. Pod 1-seeded. 
II. Stamens monadelphous or diadelphous. 


* Anthersof two forms: stamens monadelphous: leaves digitate, of 3 or more entire 
leaflets: pods dehiscent. Herbs or shrubby, not glandular-dotted nor 
climbing. 

CROTALARIA. Calyx 5-lobed. Pod inflated. Leaflets 3. 

Lupinus. Calyx 2-lipped. Pod flattened. Leaflets 5 or more. 

** Anthers mostly uniform. Not climbing. 

t Leaflets 3 (rarely digitately 5 or 7), toothed: stamens diadelphous: pods small 
and mostly included in the calyx (strongly coiled in Melilotus). 

MeEpicago. Flowers in long axillary racemes or spikes; petals free, decidu 
ous. Style filiform. Pod small, wrinkled. 

MELILoTus. Flowers as in Medicago. Style subulate. 

TRIFOLIUM. Flowers capitate ; petals persistent, united with the filaments. 

tt Leaves pinnately 3-many-foliolate (very rarely digitate or simple in Hosackia); 
leaflets entire: pod not articulated. 
{ Flowers umbellate or solitary, on axillary peduncles: stamens diadelphous: 
herbage not glandular-punctate. 

Hosackia. Herbaceous or shrubby. Petals yellow or yellowish, turning 

brownish ; claw of the standard remote from the rest. 
tt Flowers spicate or racemose: stamens diadelphous: herbs not glandular- 
punctate (except in Glycyrrhiza): pod dehiscent. 

TEPHROSIA. Peduncles terminal. Standard hairy. Pod flat, 1-celled. 

INDIGOFERA. Peduncles axillary. Standard hairy. Pod linear, terete, 
2-celled. Connective of the anthers gland-tipped. 

ASTRAGALUS. Peduncles axillary. Standard naked; beak of the keel not 
erect or recurved. Pod often bladdery or turgid, 1-celled, or more or less 
2-celled by the intrusion of the dorsal suture. 

OxytRopis. Like Astragalus, but the keel with an erect or recurved beak, 
and pod partially 2-celled by intrusion of only the ventral suture. 

GLycyRRHIzA. Like Astragalus, but anthers confluently 1-celled, pod armed 
with prickles and 1-celled, and leaves more or less glandular and pune- 
tate. 

tii Flowers spicate or racemose: stamens mostly monadelphous or distinct: 
pods indehiscent, small and few-seeded. Herbs or shrubs, mostly glandu- 
lar-punctate. 
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PSORALEA. Perennial herbs, with 3-foliolate leaves and axillary spikes. 
Stamens monadelphous or somewhat diadelphous. Pod 1-seeded. 

AMORPHA. Shrubs, with pinnate leaves and terminal racemes. Wings and 
keel wanting. Stamens united only at base. Pod 1-2-seeded. 

PETALOSTEMON. Herbs, with pinnate leaves and terminal spikes. Stamens 
5, monadelphous, bearing 4 of the petals on the tube. Pod 1-seeded. 

PARRYELLA. Shrubby, with pinnate leaves and terminal spikes. Stamens 
10, distinct. Petals none. Pod 1-seeded. 

DALEA. Shrubs or herbs, with pinnate leaves and terminal spikes or heads. 
Stamens 10, monadelphous, the petals jointed to the tube. Pod 1-2-seeded. 

ttt Leaves pinnately 3-many-foliolate (digitately 2-4-foliolate in Zornia); leaflets 
entire: pod transversely 2-several-jointed, the joints indehiscent and 1-seeded. 
Herbs. 

HeEDysarum. Leaflets several, stipellate; stipules scarious. Stamens dia- 
delphous. Perennial, with axillary racemes. 

ZORNIA. Leaflets 2; stipules herbaceous. Stamens monadelphous. Flowers 
spicate, each solitary and sessile between a pair of conspicuous bracts. 
Annual. 

DEsMoDIUM. Leaflets 3; stipules dry and striate. Stamens usually mona- 
delphous. Racemes simple or panicled. 

*** Anthers uniform. Herbs, climbing by tendrils or twining, sometimes prostrate: 
stamens diadelphous: pod flat, 2-valved: racemes axillary (or flowers axillary 
in Cologania and Rhynchosia). 

t Leaves abruptly pinnate, terminated by a tendril: seed-stalks broad at the 
hilum. 

VicrA. Stamen-tube oblique at the mouth. Style filiform, hairy around and 
below the apex. 

LATHYRUS. Stamen-tube nearly truncate. Style dorsally flattened, usually 
twisted half around, hairy on the inner side. 

+t Twining or prostrate herbs, with 3-foliolate leaves. 
t Flowers not yellow: seeds several. 

CoLoGANIsA. Calyx tubular. Style naked. Bracts persistent. 

GALAcTIA. Calyx 4-cleft. Keel nearly straight. Style naked. Bracts minute 
or caducous. 

PHASEOLUS. Calyx short. Keel strongly incurved and standard reflexed. 
Style bearded. Bracts minute or caducous. 

tt Flowers yellow, axillary: seeds 1 or 2. 
RHYNCHOSIA. Flowers small. Style naked. Leaves often resinous-dotted. 
SUBORDER II. CASSALPINEZ. Flowers more or less irregular, perfect. Perigy- 
nous disk lining the base of the short calyx-tube. Tetals 5, imbricated, the 
upper one included. Stamens 10 or fewer, distinct. Seeds sometimes 
albuminous. Radicle not inflexed. 

* Leaves bipinuate ; leaflets small: anthers 10, versatile, dehiscing longitudinally : 

calyx slightly imbricate or valvate. 
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HOFFMANSEGGIA. Low herbs or woody at base. Pod flat. Seeds without 
albumen. 

PARKINSONIA. Somewhat spinescent shrubs or trees. Pod more or less 
torulose. Seeds albuminous. : 

** Leaves simply and abruptly pinnate: anthers 10 or fewer, fixed by the base, 
opening by terminal pores: calyx imbricated. 

Cassia. Herbs or woody at base. Pods rather thick or flat. Seeds albu- 
minous. 

SUBORDER III. MIMOSEAi. Flowers regular, small, in spikes or heads, perfect or 
polygamous. Calyx and corolla valvate, 4-6-toothed or divided. Perigy- 
nous disk none. Stamens as many or twice as many as the lobes of the 
corolla, or numerous, hypogynous. Seeds mostly without albumen. Radicle 
not inflexed. Leaves usually bipinnate. 

* Stamens twice as many as the petals or just as many: pollen-grains numerous. 

Prosopis. Shrubs or trees, more or less spiny. Petals distinct or becoming 
so. Flowers greenish, in heads or cylindrical ares Pod straight or 
coiled, at length thick and pulpy within. 

DESMANTHUS. Herbs, unarmed. Flowers purplish, in globose heads. Pod 
flat and thin, not jointed, 2-valved. 

Mimosa. Herbs or shrubs, armed with prickles. Flowers in heads or short 
spikes. Valves of the pod separating from the persistent margins, entire 
or jointed. 

** Stamens numerous: pollen-masses 4 to 6 in each anther-cell. 

AcacriA. Shrubs or small trees, usually armed. Flowers capitate or spicate, 
yellow. Stamens distinct. Pod flat, 2-valved. 

CALLIANDRA. Herbaceous or shrubby, unarmed. Flowers capitate. Sta- 
mens united at base into a tube, long-exserted, purple or white. Pod 
dehiscing elastically from the apex downward. 


THEerRmMopsis* monTana, Nutt. (Torr. & Gray, Fl. i, 300). (Z. fabacea, 
DC., var. montana, Gray.)—Somewhat silky-pubescent, at least on the 
under surface of the leaves: leaflets oblong-obovate to narrowly oblong, 
obtuse or acutish, smooth above, one to three inches long; stipules ovate 
to lanceolate, exceeding the petioles: bracts oblong to linear-lanceolate : 
pod linear, straight, erect, pubescent, two or three inches long and 10—-12- 
seeded, on a stipe shorter than the calyx-tube—On stream-banks in the 


mountains, from Wyoming Territory to New Mexico and westward to 
Oregon; Northern Nevada, 1871; Denver, Colo. (201). 


*THERMOPSIS, R. Brown.—Calyx campanulate, equally cleft to the middle, or the two upper teeth 
united. Standard broad, shorter than the straight wings, the sides reflexed. Stamens distinct; anthers , 
uniform. Pod coriaceous, linear to oblong-linear, flattened, few-many-seeded, nearly sessile.—Stout 
perennial herbs, with digitately 3-foliolate leaves on short petioles ; leaflets entire and stipules foliaceous; 
flowers large, yeliow, in terminal racemes, with persistent herbaceous bracts. 
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Soppora* sericea, Nutt. (Gen. i, 280).—Appressed silky-pubescent: 
stems herbaceous, from a perennial running rootstock, erect, a foot high or 
less, branching: leaflets six to ten pairs, oblong-obovate, obtuse or retuse, 
glabrous above, two to six lines long; stipules linear or wanting: racemes 
shortly peduncled, rather loose, short ; bracts subulate, somewhat persistent, 
about equalling the pedicels: calyx 5-toothed: petals white, four to six 
lines long; the standard longer, recurved, and with a narrow claw: pods 
pubescent, more or less stipitate, thin-coriaceous, scarcely dehiscent, 1-3- 
seeded (about 6-ovuled), an inch or two long.—Colorado to New Mexico, 
frequent; collected at Kit Carson and Apex, Colo. (238), and at McArthy’s 
Ranch, N. Mex. (98). 

Croratarta LupuLina, DC. (Prodr. ii, 133)—Annual and finely 
pubescent or glabrate: stem slender, erect or ascending, one-half to two 
feet high, branching: leaves digitately 3-foliolate ; leaflets cuneate-oblong, 
obtuse, mucronulate, smooth above, a half to one and a half inches long, 
exceeding the petioles; stipules setaceous: peduncles terminal and opposite 
the leaves, loosely flowered: bracts minute: pedicels recurved: calyx 
two lines long or less: petals three to six lines long, the keel with a 
long straight beak: pod oblong, half an inch long—From New Mexico 
and Arizona to Northern Mexico, and also in Cuba; collected by Roth- 
rock, in Arizona, at Camp Grant (443), Chiricahua Agency (534), 
and Camp Crittenden (684). Grisebach refers the species to C. pumila, 
Ortega. 

Lupinus Srrereavesu, Watson (Proc. Am. Acad. viii, 527).—Peren- 
nial, herbaceous, slender, leafy and branching, about two feet high, more 
or less silky-villous; pubescence of the racemes short and spreading: 
leaflets 7 to 9, narrowly oblanceolate, usually glabrous above or nearly so, 
equalling the petioles: raceme open, shortly peduncled: flowers rather 
large, light blue, on slender pedicels: calyx broad, not spurred: standard 
naked; keel usually ciliate: pod 5-seeded—In the mountains from the 
Southern Sierra Nevada to Southern Colorado and New Mexico; San 


*Sopnora, Linn.—Calyx campanulate, with short equal teeth. Petals nearly equal; standard 
broad. Stamens distinct; anthers uniform. Pod thick or coriaceous, terete, stipitate, mostly indebiscent, 
constricted between the several sub-globose seeds and usually necklace-like.—Trees, shrubs, or herbs, 
with unequally pinnate leaves and entire leaflets; stipules small or none; flowers in terminal racemes. 
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Francisco Mountains, 1871; Willow Spring, Ariz., Loew (1115); Rocky 
Camion, Ariz., Rothrock (285). An apparently variable species of some- 
what uncertain limits. 

Lupinus Parvirtorus, Nutt.—In the Sierra Nevada and northward to 
the Columbia, and also in the Wahsatch Mountains, where it was collected 
in 1871. 

Lupinus LaxirLorus, Dougl—From Washington Territory to Nevada 
and Utah; in the Wahsatch, 1871. 

LupINUS ARGENTEUS, Pursh.—Perennial, herbaceous, with short ap- 
pressed silky pubescence, the numerous stems rather low, leafy, much 
branched, often decumbent at base: leaflets 5 to 8, narrowly oblanceolate, 
smooth above or nearly so, equalling the short petioles: racemes nearly 
sessile, short: flowers small, blue or whitish, on slender, usually short 
pedicels: calyx broad, somewhat gibbous: petals naked or nearly so: pods 
3—5-seeded—Oregon to Montana; at Mosquito Pass, Colo., Wolf (196). 

Var. DEcUMBENS, Watson, /. c. 532, rather stout, with denser racemes, 
and var. ARGOPHYLLA, Watson, /. c., more silky-pubescent, and nearly equally 
so on both sides of the leaves, the flowers larger, and the calyx decidedly 
spurred, are both very common in the Rocky Mountains from Montana to. 
New Mexico. The first was collected near Gray’s Peak by Wolf (197, 
202), at Rancheria Springs, Ariz., Loew (199), and at Sulphur Springs, 
Southern Arizona, Rothrock (543), the latter specimens closely approach- 
ing the typical form; var. ARGOPHYLLA at Santa Fé, N. Mex., Rothrock 
(1, 59). 

Lupinus HOLOSERICEUS, Nutt.—Much resembling the latter variety of 
the last species, but more densely appressed white-silky throughout, the 
standard hairy upon the back, and the keel ciliate——On the eastern side of 
the Sierra Nevada from Oregon to Southern Nevada and Utah, where it 
was collected in 1871. 

Lupinus LEUCOPHYLLUS, Dougl—From Oregon to Utah and New 
Mexico; collected in the Wahsatch in 1871. 

Lupinus caspitosus, Nutt.—Perennial, dwarf, the stems very short and 
cespitose: pubescence appressed-villous: leaflets 5-7, oblanceolate, several 
times shorter than the petioles: racemes sessile, short, dense: bracts long, 
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persistent: flowers small, purple, nearly sessile: standard narrow; keel 
ciliate: pod very short, 3-4-seeded—From Wyoming to Colorado and 
Utah; on Blue River, Colorado, Wolf (200). 

Lupinus pusitius, Pursh.—F rom the Upper Missouri to the Columbia 
and southward through the interior; Denver, Wolf (198). 

Lupinus Kine, Watson (Proc. Am. Acad. viii, 534). (ZL. Sileri, 
Watson, same, x, 345.)—Resembling the last, but more slender and villous 
with soft white hairs: racemes very short, few-flowered, on long slender 
peduncles: pods and seeds smaller——Utah and Colorado; at Loma, on the 
Rio Grande, Wolf (195). 

Mepicaco sativa, Linn—Santa Fé, N. Mex., naturalized in the 
Plaza, Rothrock (65). Known as “Alfalfa”. 

ME.iLotus PaRvVIFLORA, Desf. ‘Sweet Clover.”—Camp Lowell, Ariz., 
Rothrock (710, 716). 

Metitotus ALBA, Lam.—Collected in Utah, 1871. 

TRIFOLIUM MEGACEPHALUM, Nutt. (Gen. ii, 105).—Perennial, very 
stout, rather low, somewhat villous: leaflets 5 to 7, obtuse, nearly an inch 
long; stipules ovate-oblong: flowers rose-colored, sessile in very large 
naked terminal heads: calyx-teeth filiform, plumose: ovary smooth, 6- 
ovuled.—From Washington Territory to Northeastern California and Ne- 
vada; Diamond Range, Northern Nevada, 1871. 

Trirotium Loneipes, Nutt. (Torr. & Gray, Fl. i, 314).—Frequent from 
the Rocky Mountains to the Pacific; Mogollon Mesa, Loew (179). 

TRIFoLiuM NaANuM, Torrey (Ann. N. Y. Lye. i, 35, t. 3).—In the Rocky 
Mountains and Wahsatch; South Park, at 13,000 feet altitude, Wolf 
(175, 874). 

Trirotium Parry, Gray (Am. Journ. Sci. 2d ser. xxxiii, 409).—In 
the Rocky Mountains and Wahsatch; at Twin Lakes, in South Park, Wolf 
(177, 184). 

TRIFOLIUM DASYPHYLLUM, Torr. & Gray (FI. i, 315).—In the Rocky 
Mountains and Wahsatch; on Gray’s Peak and in South Park, Wolf 
(182, 183). 

TriroLiuM invoLucratuM, Willd—Annual, glabrous, the ascending 
stems often a span high or more: leaflets usually oblanceolate, acute, a 


CATALOGUE. 91 


half to an inch long: flowers purple or rose-colored, half an inch long, 
sessile in close heads, involucrate: involucre deeply lobed, the lobes laci- 
niately and sharply toothed: calyx-teeth thin, long and narrow, entire: 
ovules mostly 5 or 6.—Var. HETERODON, Watson (Proc. Am. Acad. viii, 130), 
with usually larger heads and broader leaflets; some of the calyx-teeth 
setaceously cleft—A very common species west of the Rocky Mountains, 
‘ ranging from British America to Mexico, the variety nearer the coast. The 
typical form was collected in the valley of the Upper Arkansas, Colorado, 
Wolf (176); at Santa Fé, N. Mex., Rothrock (63) ; in Western New Mexico, 
Loew; at Zuni Village, N. Mex., Rothrock (172); at Willow Spring, Ariz., 
Rothrock (229). A form with the small involucre cleft nearly to the 
base was found in Zuni River Cation (178), and on Mount Graham, Roth- 
rock (432). 

TRIFOLIUM MONANTHUM, Gray (Proc. Am. Acad. vi, 523).—Annual, 
very slender, low and often dwarf, more or less villous: leaflets obcordate 
to oblanceolate, mostly retuse: flowers 1 to 4, white or purplish, with a very 
small 2—3-parted involucre, much longer than the calyx: calyx-teeth not 
rigid, subulate, shortly acuminate.—In the mountains of Nevada, 1871. 

Hosackia* puseruLa, Benth. (Pl. Hartw. 305).—Perennial, herba- 
ceous, usually a span high or more, canescently puberulent, slender : leaflets 
3 to 5 upon a short rhachis, linear-oblanceolate, 6 to 9 lines long; stipules 
gland-like: peduncles exceeding the leaves, 1—5-flowered, with or without 
a sessile 1—5-foliolate bract: flowers half an inch long, yellow: calyx-teeth 
about equalling the tube: pod nearly straight, an inch long, pubescent, 
many-seeded.—New Mexico to Arizona; Rancheria Springs, Loew (119), 
and Sanoita Valley, Arizona, Rothrock (659).—H. rigida, Benth., is a form 
with the rhachis of the leaves very short or wanting, and the leaflets 
usually somewhat broader. 

Hosacxia Wricutn, Gray (Pl. Wright. ii, 42).—Like the last, but the 
peduncles wanting, the flowers being solitary in the axils upon a short pedi- 


*Hosackta, Dougl.—Calyx-teeth nearly equal. Petals free from the stamens, nearly equal; 
standard often remote from the rest, ovate or roundish; keel curved, obtuse or somewhat acutely beaked, 
Stamens diadelphous; anthers uniform. Pod linear, compressed or nearly terete, sessile, several-seeded, 
with partitions between the seeds.—Herbaceous or rarely woody, with pinnate 2-many-foliolate leaves ; 
stipules mostly minute and glandlike; flowers in axillary sessile or pedunculate umbels, yellow, often 
becoming brownish. 
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cel, or rarely shortly pedunculate: leaflets mostly linear, palmate upon a 
very short petiole or sessile—New Mexico and Arizona; Willow Springs, 
Loew (1114), and White Mountains, Arizona, Loew (1113), and Fort Win- 
gate, N. Mex., Rothrock (152). 

Hosacxra Pursnrana, Benth.—Annual, usually a foot high or more, 
and more or less silky-villous: leaflets 1 to 5, ovate to narrowly lanceolate, 
2 to 9 lines long; stipules gland-like: flowers small, yellow, on pedun- 
cles exceeding the leaves, bracteate with a single leaflet: calyx-teeth linear, 
much exceeding the tube, about equalling the corolla: pod linear, straight, 
smooth, an inch long, 5-7-seeded—Frequent from the Mississippi to the 
Pacific; Nevada, 1871, and Camp Grant, Ariz. (368). 

TEPHROSIA LEIOCARPA, Gray (Pl. Wright. ii, 36).—Perennial, erect, 
rather stout, a foot high or more, with a fine, appressed, silky pubescence : 
leaflets 6 to 10 pairs, linear-oblong, obtuse, mucronate, smooth above, 
shortly petiolulate, about an inch long: peduncles terminal and axillary, 
scarcely exceeding the leaves, rather few-flowered: calyx-lobes subulate, as 
long as the tube; petals large, purple, 9 lines long: pods linear, straight, 
glabrous, two inches long by three lines wide, sessile, about 10-seeded.— 
Arizona, Sanoita Valley, Rothrock (685), near the original locality, where 
only it had been collected by Mr. Wright——Very near I. onobrychoides, 
Nutt. Differing in its short peduncles and smooth pods. 

TepHrosia LeEucANTHA, H. B. K. (Nov. Gen. vi, 460, t. 577).—Peren- 
nial, erect or ascending, rather stout, about a foot high, appressed-pubescent 
and somewhat rusty silky-villous throughout, the hairs upon the petioles 
spreading: leaflets 5 to 12 pairs, oblong, rounded at each end, mucronate, an 
inch long: raceme terminal, short and shortly peduncled: flowers yellow, 6 
or 7 lines long, exceeding the erect slender pedicels: calyx very villous, the 
slender lower teeth longer than the tube: style pubescent: pods narrowly 
linear, straight, spreading, densely rusty pubescent with short spreading 
hairs——Southern Arizona, apparently identical with the typical form of 
Central Mexico; in Sanoita Valley, Rothrock (625). 

TEPHROSIA TENELLA, Gray (Pl. Wright. ii, 36) —Annual, erect, very 
slender, a span high or less, nearly glabrous: leaflets 1 to 3 pairs, thin, 
linear, obtuse, mucronate, an inch long: flowers few, in an interrupted 
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long-pedunculate raceme, purple, 3 lines long, on short pedicels, the lowest 
often subtended by a leaf: calyx-teeth subulate, equalling the tube: pods 
spreading, linear, straight, puberulent, an inch long, 4—6-seeded—Southern 
Arizona, in Sanoita Valley, Rothrock (632 in part). 

InDIGOFERA* LEPTOSEPALA, Nutt. (Torr. & Gray, Fl. i, 298)—Annual, 
canescently pubescent, usually decumbent; stems a foot or two long: leaf- 
lets 3 or 4 pairs, cuneate-oblong, obtuse, a half to an inch long, sometimes 
smoother above: flowers nearly sessile, scattered in long-pedunculate 
racemes exceeding the leaves: petals pale scarlet, 4 or 5 lines long, nearly 
twice longer than the slender calyx-teeth: pods linear, terete, straight, 
pubescent, reflexed, an inch long or more, 6—9-seeded.—From Arizona and 
New Mexico eastward to the Atlantic; in Arizona, 1871 or 1872, locality 
not given. 

ASTRAGALUS caRYocARPUS, Ker.—From the Saskatchewan to Texas; 
at Denver, Wolf (232). 

ASTRAGALUS LENTIGINOSUS, Dougl. (Hook. Fl. i, 151), and var. Fre- 
monTI, Watson, more hoary-pubescent; stem flexuous—From Washington 
Territory through the interior to Southern Nevada; both forms were col- 
lected in Nevada, 1871. 

ASTRAGALUS DipHysUS, Gray (Pl. Fendl. 34).—Scarcely more than a 
glabrous form of the last, with rather larger flowers; the pods usually 
larger and with somewhat thicker walls—Northern Nevada to New Mexico; 
in Nevada, 1871, and New Mexico, Rothrock (183). 

AstraGaLus Canapensis, Linn.—From Winnipeg Valley to Washing- 
ton Territory, Northern Utah, and the Atlantic; in the Wahsatch, 1871. 

ASTRAGALUS ADSURGENS, Pall. (Astrag. 40, t. 31)—From Winnipeg 
Valley to Nebraska and Colorado; South Park, Wolf (336). 

ASTRAGALUS HYPOGLOTTIS, Linn—New Mexico to the Arctic Circle 
and Alaska; at Apex and South Park, Colorado, Wolf (231, 242, 867). 

AstracaLus Drummonpi, Dougl. (Hook. FI. i, 153, t. 57).—Perennial, 


* INDIGOFERA, Linn.—Calyx broad and short, oblique; teeth nearly equal. Standard ovate or 
orbicular; keel subulately spurred on each side, Stamens diadelphous; anthers uniform, glandular-apicu- 
late. Style glabrous: stigma capitate. Pod globose to linear, 2-celled, 1-many-seeded, with partitions 
between the truncate seeds.——Herbaceous or shrubby, more or less pubescent with appressed hairs 
attached by the middle; leaves mostly unequally pinnate, with setaceous stipules; flowers in axillary 
racenies or spikes, usually rose-colored or purple. 
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villous throughout with spreading hairs, very stout, a foot or two high: 
leaflets 10 to 15 pairs, cuneate-oblong to linear, 6 to 9 lines long, often 
retuse: flowers in long and long-peduncled racemes, ochroleucous, about 
nine lines long, on rather slender pedicels: pods coriaceous, linear and 
exsertly stipitate, an inch long, terete or somewhat compressed, with a deep 
narrow dorsal furrow, and 2-celled or nearly so, smooth, nearly straight, 
reflexed—From the Saskatchewan to Nebraska and Colorado; at Apex, 
Colo., Wolf (215). 

ASTRAGALUS RACEMOSUS, Pursh (FI. ii, 740).—Resembling the last, 
but glabrous or somewhat appressed-pubescent: pedicels slender: pod some- 
what broader and more compressed_—From Nebraska to Southern Colorado 
and Idaho; at Apex (216) and South Park, Colo., Wolf (227, 251). 

ASTRAGALUS HUMISTRATUS, Gray (Pl. Wright. ii, 43).—Perennial, some- 
what villous-pubescent with mostly appressed hairs: stems slender, pro- 
cumbent, a foot long or more: leaflets 5 to 10 pairs, linear-oblong, acute, 
half an inch long: flowers nearly sessile in a loose long-peduncled raceme, 
spreading, 4 lines long, purplish: calyx-teeth equalling or exceeding the 
campanulate tube: pods coriaceous, sessile, pubescent, linear-oblong, half 
an inch long, curved, somewhat compressed contrary to the sutures, nearly 
2-celled, with a deep dorsal furrow, the ventral suture prominent—New 
Mexico to Sonora; in Western New Mexico, Loew (203). 

ASTRAGALUS GRACILIS, Nutt. (Gen. ii, 100).—Perennial, somewhat 
appressed-pubescent, slender, erect or ascending, a foot high or more: leaf- 
lets 3 to 5 pairs, narrowly linear, half an inch long or less: flowers very 
small, white or purplish, in an elongated open long-peduncled spike: calyx- 
teeth very short: pods coriaceous, sessile, pubescent and rugose, 2 or 3 lines 
long, ovate-oblong and obcompressed, 1-celled, concave on the back, and 
the ventral suture prominent.—From Minnesota to Arkansas and the Rocky 
Mountains; at Kit Carson, Colo., Wolf (248). 

ASTRAGALUS ABORIGINUM, Richardson. (Phaca aboriginum, Hook. FI. i, 
143, t. 66.\—From Colorado and Northern Nevada to the Arctic Zone; 
South Park, Wolf (249). 

ASTRAGALUS OROBOIDES, Hornem., var. AMERIcANUS, Gray.—Allied to 
the last; more nearly glabrous: leaflets obtuse or retuse: flowers on longer 
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pedicels, in a loose elongated raceme, purple: calyx-teeth shorter than the 
tube: pod very shortly stipitate, pubescent, reflexed, half an inch long or 
less, oblong-ovate, nearly terete or slightly compressed.—From Colorado to 
Wyoming and the Saskatchewan; South Park, Wolf (233). 

AsTRAGALUS ALPINUS, Linn.—From Maine to Washington Territory 
and northward, and south in the Rocky Mountains to Colorado; South 
Park, Wolf (211, 229, 244, 245, 246). 

ASTRAGALUS LOTIFLORUS, Hook. (FI. i, 152)—Perennial, hoary with 
appressed silky hairs, very low and diffuse: leaflets 2 to 5 pairs, oblong to 
linear, a half to an inch long: flowers few, yellow, small, nearly sessile in a 
long-pedunculate or sessile spike: calyx-teeth at least as long as the tube, 
and often nearly equalling the petals: pods coriaceous, about an inch long, 
sessile, straight, pubescent, acuminate-oblong, obcompressed, 1-celled, 
with a more or less deep dorsal furrow, and the ventral suture somewhat 
prominent—From Texas to Nebraska and northward; at Denver, Wolf 
(239). 

AstraGaLus Missourtensis, Nutt. (Gen. ii, 99).—Perennial, canescent 
with closely appressed dense silky straight pubescence, low and shortly 
caulescent or nearly stemless: leaflets 4 to 9 pairs, oblong to rarely obo- 
vate, 2 to 4 lines long, acute or obtuse: spikes short, on peduncles equalling 
the leaves: flowers purple, rather large: calyx-teeth much shorter than the 
cylindrical appressed-silky tube: pods 8 to 12 lines long, thick-coriaceous, 
oblong and somewhat obcompressed, nearly straight, obtuse at base, pubes- 
cent and rugose, 1-celled, with the ventral suture prominent, and often more 
or less concave on the back.—A rather common species, from the Saskatch- 
ewan and Wyoming Territory to New Mexico; at Kit Carson, Colo., Wolf 
(210), and. at Deer Spring, Ariz. (186). 

AsTRAGALUS SHortianvs, Nutt. (Torr. & Gray, Fl.i, 331). (A. cyaneus, 
Gray, Pl. Fendl 34.)—Like the preceding, but the leaves broader and 
usually obovate; the pubescence upon the calyx of coarse, somewhat 
entangled hairs, not appressed; the pod as in the last, but larger, longer 
(sometimes two inches long), and more curved.—Colorado to Wyoming 
and New Mexico; Clear Creek, Colo., Wolf (241), and N. Mexico, Rothrock 
(1112). 
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ASTRAGALUS Parryl, Gray (Am. Journ. Sci 2d ser. xxxiii, 410).—Simi- 
lar in habit, but villous throughout with loose spreading hairs; stems 
decumbent: leaflets obovate to oblong, often retuse and usually small: 
cealyx-teeth large and about equalling the tube: pods narrower, an inch long 
and curved, more compressed, and nearly 2-celled by the depression of the 
sutures.—Colorado to Northwestern Texas; Wolf (237), but the locality 
not given. 

ASTRAGALUS IODANTHUS, Watson (Bot. King’s Expl. 70).—Northern 
Nevada and Utah. Flowering specimens collected in Cafion de Chelli (212) 
(also by Dr. Coulter, on Hayden’s Survey, in Clear Creek Canon) are per- 
haps referable to this species, though the corolla is nearly white. 

AsrracaLus Uranensis, Torr. & Gray (Pacif. R. Rep. ii, 120).—Utah 
to Nevada; near Salt Lake, 1872. 

ASTRAGALUS LoNcHocARPUS, Torr. (Pacif. R. Rep. iv, 80).—Peren- 
nial, erect, slender, puberulent or glabrate, a foot high or more: leaflets 4 
pairs or fewer, often only a terminal inarticulated one, linear, about an inch 
long: flowers ochroleucous, 6 to 8 lines long, spreading in a loose long- 
pedunculate raceme: calyx-teeth short: pods membranous, linear, attenuate 
at each end and long-stipitate, an inch and a half long, straight, glabrous, 
reflexed, terete or obcompressed, 1-celled, the sutures usually somewhat 
impressed.—Colorado to New Mexico and Utah; Santa Fé (18). 

ASTRAGALUS PECTINATUS, Dougl. (Hook. Fl. i, 149).—Perennial, puber- 
ulent or glabrate, erect and stout, a foot high or more: leaflets 5 to 8 
pairs, not jointed upon the rhachis, narrowly linear, an inch or two long: 
flowers large, spreading in a loose pedunculate raceme, ochroleucous: pods 
thick-cartilaginous, somewhat pubescent, ovate or oblong, turgid, sessile, 
half an inch long, reflexed, 1-celled, with thick prominent sutures—From 
the Saskatchewan to Colorado and Oregon; at Kit Carson, Colo., Wolf 
(234). 

AsTrAGALUS FEnpLeRt, Gray (Pl. Wright. ii, 44).—Perennial, puber- 
ulent, slender, erect or decumbent, a foot high or more: leaflets 7 to 12 
pairs, oblong to linear, obtuse, about half an inch long: flowers purple, 
4 or 5 lines long, spreading in loose long-pedunculate racemes: calyx-tube 
and teeth short: pods coriaceous, slightly pubescent or glabrate, broadly 
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linear, nearly an inch long, sessile or very nearly so, reflexed, usually 
somewhat compressed, 1-celled, with neither suture very prominent or 
impressed.—Colorado and New Mexico; at Apex, Wolf (226). 

Astracatus Hatin, Gray (Proc. Am. Acad. vi, 224)—Distinguished 
from the last chiefly by the pods, which are glabrous, shortly stipitate, 
oblong, 9 lines long: flowers a little larger, violet, in short and denser 
racemes: leaflets often retuse——Colorado to New Mexico; South Park, 
Wolf (228, 247). 

ASTRAGALUS CYRTOIDES, Gray (Proc. Am. Acad. vi, 201).—Northern 
Nevada, where it was collected in 1871. 

ASTRAGALUS MULTIFLORUS, Gray (Proc. Am. Acad. vi, 226).—In the 
mountains from New Mexico and Nevada to the Saskatchewan and Wash- 
ington Territory; at Santa Fé, Rothrock (40), in the South Park, Wolf 
(207, 250), and in Nevada, 1871. 

ASTRAGALUS, TEGETARIUS, Watson (Bot. King’s Expl. 76, t. 13).—Colo- 
rado and Northern Nevada; South Park, Wolf (243). 

ASTRAGALUS CAMPESTRIS, Gray (l. c. 229)—Wyoming to Utah and 
New Mexico; on the Blue River, Colorado, Wolf (218, 230). 

ASTRAGALUS JUNCEUS, Gray (J. c. 230)—Wyoming to Southern Utah 
and Colorado; Denver, Wolf (235). 

Oxyrropis Lamperti, Pursh—From the Saskatchewan to Texas and 
Arizona; at Oro City and Kit Carson, Colo., Wolf (220-224), and at 
Chiricahua Agency, Ariz. (528). 

OXYTROPIS SPLENDENS, Doug]. (Hook. FI. i, 127).—Similar to the last: 
pubescence more villous and spreading: leaflets many pairs, somewhat 
verticillate: spikes dense and very villous, the smaller flowers (4 to 6 lines 
long) scarcely exceeding the bracts: pods ovate, half an inch long—From 
Northern New Mexico to British America; South Park, Wolf (225). 

OXYTROPIS CAMPESTRIS, Linn., var. viscipa, Watson (Bot. King’s Expl. 
77). (0. viscida, Nutt.)—More or less viscid with resinous dots—W yoming 
to Northern Nevada and Colorado; South Park, Wolf (252). 

OxyTROPIS MULTICEPS, Nutt. (Torr. & Gray, Fl. i, 341).—Alpine, 
dwarf, acaulescent, an inch or two high, canescently appressed-silky, the 


hairs spreading upon the peduncles and inflorescence: leaflets 2 or 3 pairs, 
7 BOT 
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linear-oblong, 1 to 3 lines long, acute: peduncles as long as the leaves, 
about 2-flowered: calyx becoming inflated and globose in fruit; teeth not 
equalling the tube: corolla purple, half an inch long: pods included in the 
calyx, ovate, partially 2-celled by the intrusion of the ventral suture, shortly 
stipitate, very pubescent.—Colorado; at Gold Hill, Wolf (2138). 

OXYTROPIS DEFLEXA, DC. (Prodr. ii, 280)—Caulescent, erect, often 
a foot high or more, silky-villous: leaflets 10 to 15 pairs, oblong-ovate or 
lanceolate, acute, half an inch long: flowers small, purple, in at length elon- 
gated spikes on very long peduncles: calyx-teeth as long as the tube and 
equalling the corolla: pod coriaceous, linear-oblong, 6-8 lines long, reflexed, 
pubescent, partially 2-celled by the intruded ventral suture.—In the Rocky 
Mountains from the Saskatchewan to New Mexico; South Park, Wolf 
(217). 

GLYCYRRHIZA LEPIDOTA, Nutt——F rom Washington Territory to Hudson 
Bay and southward to Nevada, New Mexico, and Arkansas; at Covero, 
N. Mex., Rothrock (106), in the valley of the Upper Arkansas, Colorado, 
Wolf (190), also in Nevada and Utah, 1871 and 1872. 

PsORALEA LANCEOLATA, Pursh (Flora, 475).—Frequent from Wash- 
ington Territory to Northern Arizona, and eastward to Nebraska; at 
Denver, Wolf (181). 

PsoRALEA FLORIBUNDA, Nutt. (Torr. & Gray, Fl. i, 300)—Resem- 
bling the last, more or less canescent, with short white appressed hairs : 
petioles mostly very short: peduncles exceeding the leaves, and flowers 
on short slender pedicels: calyx-teeth acute—From Texas to Western 
Arizona; Neutria, N. Mex., Rothrock (145), and in Eastern Arizona, Loew 
(858). 

PARRYELLA* FILIFOLIA, Torr. & Gray.—Puberulent or nearly glabrous, 
diffusely branched, apparently a foot high or more: leaves 2 or 8 inches 
long; leaflets 10 to 15 pairs, linear-revolute, 3 or 4 lines long, with acute 
glandular stipules: spikes slender; bracts very small, acute: calyx nearly 


* PARRYELLA, Torr. & Gray, Proc. Am. Acad. vii, 397.—Calyx obconical, persistent ; teeth short, 
nearly equal. Petals wanting. Stamens 10, distinct, inserted on the base of the calyx; anthers uni- 
form. Ovary 2-ovuled. Pod indehiscent, obliquely obovate, exserted, 1-seeded, glandular-dotted.—A low 
shrub, with numerous slender branches, sparingly glandular-punctate; leaves unequally pinnate, with 
glandular stipules ; leaflets numerous, linear, stipellate ; flowers spicate on terminal peduncles. 
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sessile, a line and a half long: filaments and pubescent style slightly 
exserted: pod 3 or 4 lines long, attenuate at base—New Mexico and 
Arizona, rarely collected; near Santa Fé, Rothrock (91). Puare II.* 

AmorpPHa FRUTICOsA, Linn.—In its various ferms from Winnipeg Valley 
to Texas and New Mexico and eastward to the Atlantic; at Willow Spring, 
Ariz., at 7,200 feet altitude, Rothrock (244), apparently the typical broad- 
leaved form, in flower, and resembling specimens collected at San Diego, Cal., 
by Palmer (65), in 1875. Only the fruit will determine positively whether 
it be not A. Californica, Nutt., which has a shorter and broader pod than 
the Eastern species, and usually more slender and acute calyx-teeth. 

PETALOSTEMON CANDIDUS, Michx.—F rom the Saskatchewan to Arizona 
and eastward to Michigan and the Mississippi; at Willow Spring, Ariz., 
Rothrock (248), and Cosino Caves, Loew (192). 

PETALOSTEMON TENUIFOLIUS, Gray (Proc. Am. Acad. xi, 73).—Peren- 
nial, branching, pubescent or glabrate, low: leaflets 3 to 5, linear or revo- 
lute-filiform, 3 to 6 lines long, about equalling the petiole, sparingly gland- 
ular: spikes ovate to cylindrical, dense, rather long-pedunculate ; bracts 
ovate, rather abruptly attenuate into a long awn, densely silky-villous as well 
as the calyx: calyx-teeth lanceolate, attenuate, equalling the tube: petals 
rose-colored ; standard round-cordate, hooded.~Western Arkansas to New 
Mexico; Arizona, Rothrock (81)  Puare II. + 

Dave ALopecuroIDES, Willd.—From Sonora to Colorado and eastward 
to Texas and Southern Illinois; Arizona or New Mexico, Loew (274). 

Data ALpirtora, Gray (Pl. Wright. ii, 38)—Perennial, herbaceous, 
erect, more or less hoary-pubescent, a foot high or more: leaflets small, 10 
to 15 pairs, narrowly oblong, obtuse, smoother above, 2 or 3 lines long: 
spikes cylindrical, dense and densely white-silky; bracts subulate-setaceous, 
exceeding the calyx: teeth of the calyx subulate, a little shorter than the 
tube: petals white-—New Mexico to Sonora; Camp Bowie, Ariz. (502). 


* A. Branch; natural size. Fig.1. Flower. Fig. 2. A vertical section through flower. Fig. 3. 
Stamineal tube laid open. Fig. 4. Mature legume. Fig. 5. A vertical section through the same, showing 
the seed and embryo. All except the branch enlarged about five diameters. 

+B. A branch somewhat reduced. Fig. 6. A bract from beneath the flower. Fig.7. A flower seen 
from the side. Fig. 8. A flower seen from above, with four petals on the stamineal column, and the fifth 
on the calyx. Fig. 9. A section through the pod, with the seed in position. All except the branch 
enlarged about five diameters. 
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Datea Jamesu, Torr. & Gray (FI. i, 308).—Densely appressed-silky, 
the somewhat decumbent stems 2 to 4 inches high from a branching woody 
base: leaflets 3, oblanceolate or oblong, half an inch long, equalling the 
petioles: spikes sessile, ovate to oblong, rather dense, very villous with 
long silky hairs; bracts lanceolate, acuminate, about equalling the long 
plumose calyx-teeth, which much exceed the tube: petals yellowish or rose- 
colored, 5 lines long, scarcely exceeding the calyx—New Mexico; western 
part of the Territory, Loew (189), locality not given. 

Datea Wisiizent, Gray (Pl. Fendl. 32).—Shrubby, with slender vir- 
gate branches, pubescent, a foot high or more: leaflets 7 to 9 pairs, oblong, 
obtuse, smoother above, 2 lines long or less: spikes short-ovate or oblong, 
dense, long-pedunculate, silky-villous ; bracts lanceolate, long-acuminate, 
equalling the calyx: teeth of the calyx setaceous, plumose, a little longer 
than the tube, with a narrow tooth on each side: petals rose-colored, 4 or 5 
lines long, twice longer than the calyx, with solitary glands near the top — 
New Mexico to Sonora; Southern Arizona, Rothrock (594). 

Dae Formosa, Torrey (Emory’s Rept. 138, t. 1)—A low shrub, 1 
to 5 feet high, with spreading flexuous branches, glabrous or nearly so: 
leaflets 3 to 5 pairs, cuneate-oblong, rarely 2 lines long, often very small and 
revolute: flowers few and spreading, in short spikes; bracts caducous: 
calyx very silky-villous, the setaceous plumose teeth longer than the tube 
and nearly equalling the corolla: petals deep rose-color, very unequal, the 
keel half an inch long—New Mexico and Arizona; Camp Bowie, Roth- 
rock (450). 

Da.ea Fremonti, Torrey (Gray, Pl. Thurb. 316).—In Southern 
Nevada, 1871; it has also been found in Southern Utah. 

Hepysarum Macxenzu, Richardson (Torr. & Gray, FI. i, 357).—In 
the Rocky Mountains of British America and southward to Wyoming and 
Utah; in the Wahsatch, 1871. 

ZORNIA* DIPHYLLA, Persoon. (Z. reticulata, Smith.)—Slender, erect or 


* ZorniA, Gmelin.—Calyx membranaceous, the two upper lobes connate, the lateral ones much 
smaller. Standard orbicular. Stamens united into a closed tube; alternate anthers shorter and versa- 
tile. Style filiform. Stigma terminal. Pod compressed, 2-5-jointed, the indehiscent joints rounded, 
usually hispid.—Herbs, mostly annual, with palmately 2-4-foliolate leaves, and foliaceous stipules; flowers 
yellow, solitary, sessile between a pair of large foliaceous stipular bracts, forming an interrupted spike.— 
Bento. & Hook., Gen. Pl. i, 518. 
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decumbent, a span high, puberulent and somewhat villous or glabrous: 
leaflets 2, ovate to linear, a half to an inch long, mostly acute and ciliate ; 
stipules narrow, auricled downward at base and peltately attached, as also 
the floral bracts, which are closely appressed, ovate to lanceolate, 4 to 6 
lines long, and nearly including the flower: pod small, included in the 
bracts or a little exserted—A variable species, ranging from Arizona and 
New Mexico to Brazil, and also in the East and West Indies; Sanoita 
Valley, Ariz., Rothrock (620). 

DEsMopIUM CINERASCENS, Gray (Pl. Wright. ii, 48).— Perennial, 
decumbent or procumbent, cinereous with soft appressed hairs, the rather 
stout straight stems 2 to 4 feet long: leaflets elliptic-oblong, obtuse at each 
end, an inch or two long, exceeding the petiole, conspicuously marked 
beneath by the white-silky veins: racemes paniculate, many-flowered : 
flowers purple, 3 or 4 lines long, on shorter pedicels: pods 5—7-jointed, 
nearly equally constricted on both edges, puberulent; joints 2 or 3 lines 
long.—Arizona to Northern Mexico; Sanoita Valley, Ariz., Rothrock (660). 

Desmopium NrEo-Mexicanum, Gray (PI. Wright. i, 53). (D. exiguaum, 
Gray, /. c. ii, 46.)—Annual, very slender, erect, a foot or two high or more, 
sometimes procumbent, pubescent with very short spreading and some- 
what glandular hairs, paniculately branched: leaflets 3, linear (or the 
lowermost ovate and shorter), an inch or two long or more, thin and 
reticulated, the narrow petioles an inch long or less: flowers minute (about 
a line long), on very slender, elongated pedicels, purple: pods 1—5-jointed, 
puberulent; joints rounded, reticulated, a line and a half long, the margins 
often undulate-——Var. BiceLovir (D. Bigelovii, Gray, I. ¢. ii, 47). Leaves 
somewhat broader near the base.—From New Mexico to Arizona and North- 
ern Mexico; in Central Arizona, Loew, 1873, also in Sanoita Valley, Rothrock 
(632, 663), the latter number referable to the variety. 

Desmopium BatocauLon, Gray (Pl. Wright. ii, 47).—Stem elongated, 
procumbent, pubescent and adhesive by hooked hairs: leaflets 3, oblong- 
lanceolate, 1 to 24 inches long, obtuse or acutish, rounded at base, some- 
what pubescent with straight hairs, which are spreading upon the petiole: 
flowers purple, in loose elongated racemes, 3 to 6 lines long, on slender 
pedicels nearly as long; bracts broadly ovate, acuminate, 2 lines long, 
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caducous: pods shortly stipitate, 5-7-jointed; joints triangular-rounded, 
nearly smooth and glabrous, 14 to 24 lines long.—Southeastern Arizona, 
previously collected only by Mr. Wright in the valley of the San Pedro; 
at Rocky Cation, Camp Grant, and Chiricahua Agency, Rothrock (290, 
366, 531). It seems to differ only in its smoother pods from D. Sonore, 
Gray, /. c., which is referred by Bentham to D. uncinatum, DC., of Mexico 
and southward. The latter has usually much larger, conspicuous bracts, 
broader leaves, and more densely tenacious-pubescent pods. 

Victa Americana, Muhl., var. tinEaris, Watson (Proc. Am. Acad. 
xi, 134). (Lathyrus linearis, Nutt.)—Leaflets linear.—A very common 
western form; San Francisco Mountains, 1872, and at Willow Spring, 
Ariz., Rothrock (224 in part), also at Denver, Colo., Wolf (185). Speci- 
mens of nearly the typical form were collected near Denver, Wolf (186), 
and in Nevada and Utah, 1871 and 1872. 

Vicia puLcHELLA, H. B. K. (Nov. Gen. vi, 499, t. 583).—Tall and 
very slender, sparingly silky-pubescent: leaflets linear, obtuse or acute, 
mucronate, a half to an inch long; stipules narrow: flowers small, numer- 
ous; usually crowded in long-peduncled racemes, equalling the leaves, pale 
purple or ochroleucous, 2 or 3 lines long, reflexed: pods linear-oblong, an 
inch long, nearly sessile, puberulent, 6-8-seeded——F rom Western Texas to 
Arizona and southward; Mount Graham, and Willow Spring, Ariz., Roth- 
rock (211, 434, 1006, 1009). 

LatTuyrus PALUSTER, Linn.—The prevalent form has the leaves very 
narrowly linear.—Collected in Utah in 1872, at Clear Creek, Colo., Wolf 
(187), at Big Dry Fork, Ariz., Loew (204), at Rocky Cation and Willow 
Spring, Ariz., Rothrock (286, 224 in part), and also at Fort Wingate, N. 
Mex., Rothrock (142).—The broader-leaved var. MyrTIFoLiIvs, Gray, appears 
to have been collected in the Wahsatch in 1872, referred in the published 
list to L. venosus. . c 

Latuyrus potymMorpuus, Nutt. (Gen. ii, 96).—Perennial, erect, a foot 
or two high, stout and scarcely climbing, finely pubescent or glabrous, 
glaucous: leaflets 3 to 6 pairs, thick and strongly nerved, narrowly oblong, 
acute at each end, an inch or two long; stipules narrow, acuminate: 
peduncles equalling the leaves, 2—6-flowered: flowers purple, very large, 9 
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to 15 lines long: pod 2 inches long, upon a stipe as long as the calyx, 3 or 
4 lines broad: seed with a very narrow funiculus and short hilum.—From 
Northern Colorado to New Mexico and Central Arizona; at Santa Fé, 
Rothrock (3, 9), and in Arizona, 1872. 

Cotoganta* Loneirouia, Gray (Pl. Wright. ii, 35).—Perennial, climb- 
ing, 2 or 3 feet high, pubescent throughout with short appressed hairs or 
nearly glabrous: leaflets 3, rarely 4 or 5, linear to linear-oblong, 1 to 4 
inches long, about equalling the petiole, obtuse, mucronate, reticulated 
beneath, glabrous above: flowers solitary in the axils, on short pedicels, 
purple, 9 lines long, twice longer than the calyx: pods straight, narrowly 
linear, an inch and a half long, pubescent, 10-14-seeded.—New Mexico 
and Arizona; on the Mogollon Mesa, Loew (205), and at Willow Spring, 
Ariz., Rothrock (214). 

GALACTIA TEPHRODES, Gray (Pl. Wright. ii, 34)—Perennial, low and 
erect or twining, 2 or 3 feet high, canescent with soft appressed pubescence : 
leaflets 8, oblong to linear-oblong, obtuse at each end, mucronate, an inch 
long, 
elongated racemes, half an inch long, twice longer than the calyx: pods 


smoother above, exceeding the petioles: flowers scattered in usually 


somewhat curved, linear, nearly two inches long, appressed-pubescent.— 
New Mexico and Arizona; near Camp Bowie, Rothrock (487). 

Puaseotus Wrigutu, Gray (Pl. Wright. i, 43).—Stems prostrate or 
twining, slender, from a perennial woody fusiform root; sparingly rough- 
pubescent: leaflets 1 or 2 inches in diameter, hastately lobed, the lateral 
lobes quadrangular, often repand at the end, the terminal one oblong, ~ 
obtuse or acute, mucronate: peduncles exceeding the leaves, few-flowered : 
flowers purple, 3 to 8 lines long, exceeding the pedicels: pods an inch long, 
reflexed, compressed, falcate, pubescent, 6—8-seeded—New Mexico and 
Arizona; on Mount Graham, at 9,250 feet altitude, and at Chiricahua 
Agency, Rothrock (417, 535), and in woods on Mogoilon Mesa, Loew 
(206). 


*CoLoGANIA, Kunth.—Calyx tubular; upper teeth connate, the lower one longest. Standard 
obovate, with broad claw and reflexed sides; keel shorter, slightly incurved. Stamens diadelphous ; 
anthers uniform. Style naked: stigma capitate. Pod linear, straight, compressed, stipitate, 2-valved, 
somewhat partitioned between the several seeds.—T wining herbs, with 3- (rarely 1-5-) foliolate leaves, 
rather large axillary purple or rose-colored flowers, and persistent narrow bracts and bractlets.—BenrH. 
& Hook. Gen. Pl. i, 529. 
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PHAsEOLUS RETUSUS, Benth. (Pl. Hartw. 11).—Stems stout, trailing, 
6 to 8 feet long, from a very large perennial root, pubescent with short 
spreading hairs: leaflets rhomboid-ovate, 2 or 3 inches long, thick, obtuse 
or acutish, occasionally retuse, mucronate, strongly veined: racemes elon- 
gated and long-pedunculate, rather many-flowered: flowers purple, half an 
inch long, on short pedicels: pods broadly oblong, slightly falcate, 2 inches 
long, compressed, 4—6-seeded.—From Western Texas to Arizona; at 
Chiricahua Agency, Ariz., Rothrock (522). 

. Ruynenosra Texana, Torr. & Gray (FI. i, 687).—Diffuse, slender, 
somewhat twining, a foot or two high, minutely pubescent throughout: 
leaflets ovate to linear-oblong, an inch long or usually less, obtuse at each 
end, mucronulate, often resinous-dotted beneath: flowers 3 lines long, on 
short pedicels, solitary in the axis, or rarely 2 to 5 together upon a very 
short peduncle: pods oblong, narrowed to the base, about 8 lines long.— 
From Texas to Arizona; at Sulphur Springs, Ariz., Rothrock (545). 

Horrmanseceia* Jamusu, Torr. & Gray (FI. i, 393).—Finely pubes- 
cent; stems clustered, herbaceous, from a stout woody root, erect or decum- 
bent, often a foot high or more: pinne 1 to 3 pairs; leaflets 4 to 7 pairs, 
oblong, obtuse, 2 or 3 lines long, glandular-dotted beneath: stipules and 
bracts subulate-setaceous: raceme open: sepals oblong, acute, 3 or 4 lines 
long, equalling the corolla, glandular-dotted, as also the upper petals: claws 
of the petals short and nearly naked: pods an inch long, nearly half as 
broad, falcate, dotted and pubescent, with plumose hairs on the edges, 2—4- 
' seeded.—F rom Colorado and Texas to New Mexico; at El Rito and else- 
where in New Mexico, Rothrock (95, 1010). 

HorrManseceta stricta, Benth. (Gray, Pl. Wright. i, 56).—Finely 
pubescent, somewhat glandular above, not glandular-dotted; the clustered 
stems erect, from a perennial root, a half to a foot high: pinne 4 to 6 pairs; 
leaflets 6 to 8 pairs, oblong, obtuse, a line or two long; stipules and bracts 


* HOrrMaNSEGGIA, Cavanilles.—Calyx-tube very short, the 5 oblong or lanceolate, nearly equal 
segments slightly imbricate or valyate. Petals oblong or ovate, slightly unequal, imbricated, the upper 
one included and usually dissimilar. Stamens 10, distinct; filaments usually glandular at base; anthers 
uniform, versatile, dehiscent longitudinally. Style often incurved-clavate; stigma terminal. Pod flat, 
thin, 2-valved, linear or ovate, several-seeded.—Perennial herbs or low shrubs, mostly glandular, with 
bipinnate leaves and small leaflets, yellow racemose flowers, and deciduous bracts.—BENTH. & Hook. 
Gen. Pl. i, 567. 
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broadly ovate: racemes open: sepals oblong, obtuse, more or less pubes- 
cent, 3 lines long, a half shorter than the corolla: upper petal veined with 
purple, the claws and outer filaments densely stipitate-glandular: pods 
linear-oblong, an inch long or more, nearly straight, puberulent and some- 
what stipitate-glandular, 6—12-seeded—From New Mexico and Arizona to 
Northern Mexico; at Camp Goodwin, Ariz., Rothrock (351). 

HOFFMANSEGGIA DREPANOCARPA, Gray (Pl. Wright. i, 58)—Puberu- 
lent, not glandular nor glandular-dotted, the stems scarcely 6 inches high, 
from a perennial root: pinnz 2 to 5 pairs; leaflets 4 to 10 pairs, oblong, 
obtuse, 2 or 3 lines long; stipules and bracts broadly ovate: racemes open: 
sepals oblong, acute, 2 or 3 lines long, about equalling the obovate sessile 
naked petals: pods linear-oblong, curved, obtuse, an inch long or more, 
puberulent, 6—10-seeded.—Colorado to New Mexico and Arizona; at Camp 
Bowie, Ariz., Rothrock (1008). 

PARKINSONIA* MICROPHYLLA, Torrey (Bot. Mex. Bound. 59).—A shrub 
5 to 10 feet high, with smooth light-green bark, much branched, the 
straight rigid branchlets spinulose ; the younger branches and inflorescence 
somewhat puberulent: common petioles very short or none, rarely spi- 
nescent: leaflets 4 to 6 pairs, on a terete rhachis, broadly oblong or rounded, 
obtuse or acutish, not narrowed at the oblique base, glaucous, 2 lines long 
or less: racemes very short, axillary and sessile; pedicels evidently jointed 
a little below the flower: calyx valvate: petals 3 or 4 lines long, deep straw- 
color, the upper one white: anthers orange, exserted: ovary appressed- 
silky: pod 2 or 3 inches long, attenuate at each end, 1—-3-seeded, contracted 
between the seeds.—Southern Arizona, from the Colorado eastward; col- 
lected in 1871, the locality not given. 

CassIA BAUHINIOIDES, Gray (PI. Lindh. ii, 180).—Perennial, herbaceous, 
a span high, stout, cinereous with a usually dense, more or less appressed 
pubescence: leaflets a single pair, oblique, ovate-oblong, obtuse, 8 to 15 


* PARKINSONIA, Linn.—Calyx 5-parted, with a long-turbinate base jointed on the pedicel; divi- 
sions mostly valvate. Petals with claws, the upper included and broadest, somewhat cordate; the claw 
pubescent and nectariferous. Stamens 10, distinct; filaments pilose at base, the upper one gibbous; 
anthers versatile, dehiscent longitudinally. Style filiform, acute. Pod thin-coriaceous, 2-valved, linear 
to linear-oblong, compressed, usually more or less torulose. Seeds albuminous.—Trees or shrubs, often 
spinose; leaves bipinnate, the common petiole short (often spinescent or none), with 1 or 2 pairs of pin- 
ne; flowers yellow, on slender pedicels, in short loose racemes.—WATSON, Flora Calif. i, 162. 
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lines long; a gland between the leaflets: stipules and bracts setaceous: 
peduncles axillary, 1-2-flowered, a little exceeding the petioles: sepals 
oblong-ovate: petals veined, 4 to 6 lines long: stamens 7: pods hispid, an 
inch long or more, nearly straight, compressed, 2-valved, many-seeded.— 
Western Texas to Arizona; at Camp Bowie and Cottonwood, Ariz., Roth- 
rock (1007, 360). 

Cassia Covesu, Gray (Proc. Am. Acad. vii, 399)—Resembling the 
last, but more canescent, with 2 or 8 pairs of leaflets, and the 3—7-flowered 
peduncles exceeding the leaves: pods appressed-pubescent— From Arizona 
to Lower California; collected in Northern Arizona in 1871, locality not 
given. 

Cassta ARMATA, Watson (Proc. Am. Acad. xi, 136).—Perennial, herba- 
ceous, 3 feet high, minutely puberulent, light green: leaflets 2 or 3 pairs, 
distant, upon an elongated rigid flattened spinulose rhachis, thick, round- 
ovate, a line or two in diameter, acutish, the margin revolute; stipules and 
glands wanting: flowers yellow, 2 or 3 lines long, in a short terminal 
raceme: stamens 7: ovary slightly pubescent; pod glabrate, shortly stipi- 
tate, linear, compressed, somewhat curved, many-seeded——Known only 
from imperfect specimens collected in Western Arizona in 1871, and also 
previously by Dr. Cooper in the California Desert. 

Cassta Wricutu, Gray (Pl. Wright. ii, 50)—Perennial, woody at 
base, with numerous slender ascending stems, glabrous, a foot high: leaflets 
4 to 6 pairs, narrowly oblong, obtuse, 2 or 3 lines long, thin, the midvein 
nearer the upper edge; stipules subulate, nerved; a stipitate gland below 
the lowest leaflets: pedicels solitary, axillary, exceeding the leaves, spread- 
ing: sepals membranaceous, unequal, 4 or 5 lines long: petals clear yellow, 
a half longer: pods linear, flat, shortly stipitate, an inch long or more, 
6—8-seeded—New Mexico and Arizona; at Camp Crittenden, Rothrock 
(683). 
Cassia NioTITANS, Linn.—From Arizona to the Atlantic and southward; 
in Sanoita Valley, Rothrock (629). 

Prosopis sJuLiFLoRA, DC. (Benth. Rey. Mim. 377). (P. glandulosa, 
Torr.)—Shrub or tree, becoming 30 or 40 feet high, glabrous or puberulent, 
often with stout axillary spines: leaflets 6 to 30 pairs, oblong to linear, 
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half an inch long or often more: spikes cylindrical, usually dense, shortly 
pedunculate, 2 to 4 inches long, 1-3-fruited: flowers a line long: pods 4 to 
6 inches long or more, stipitate, straight or curved, narrow, flat, at length 
thickened and pulpy within—From Texas to Southern California and south- 
ward to Chili and Brazil; at Ash Meadows, Southern Nevada, in 1871, and 
in the Gila Valley, Rothrock (320). 

PROSOPIS PUBESCENS, Benth. (Lond. Journ. Bot. v, 82). (Strombo- 
carpus pubescens, Gray.)—New Mexico to Southern California; at Ash 
Mcadows, Southern Nevada, 1872. 

Desmantuus Jamesu, Torr. & Gray (FI. i, 402).—Slightly puberu- 
lent, erect or decumbent, a foot high or less: pinne 3 to 6 pairs, the 
lowest approximate to the stem; leaflets 8 to 13 pairs, oblong, acutish, not 
veined, 2 lines long or less; gland large, oblong; stipules very small: heads 
large, 3 or 4 lines in diameter without the stamens, on peduncles an 
inch in length or often much less: pods linear, straight or nearly so, 
3 or 4 inches long, obtuse or acute, 12—16-seeded—vVar. (?) FeNDLERI, 
with smaller fewer-flowered heads, and the thick pods 2 inches long 
or more, and usually 8-12-seeded—From Arkansas and New Mexico 
westward; at Cooley’s Ranch and Camp Apache, Ariz., Loew (1116) 
and Rothrock (255), and the variety at Rocky Canon, Ariz., Rothrock (291), 
and Canon del Diablo (192); the last referred doubtfully in the catalogue 
to D. velutinus. This variety is identical with 179 Fendler and 169 Wright, 
considered by Dr. Gray (Pl. Wright. i, 63) to be a form of D. Jamesii, but 
placed rather under D. reticulatus by Bentham (Rev. Mim.). The earlier 
reference appears to be the better. 

Mimosa* sruncirerRA, Benth (Pl. Hartw. 12).—A shrub 6 feet high, 
puberulent, with a pair of short stout recurved prickles below each leaf: 
pinne 4 to 7 pairs; leaflets 10 to 15 pairs, narrowly oblong, obtuse, a line 
long or less; stipules setaceous; occasionally very small prickles upon the 


* Mimosa, Linn.—F lowers perfect or polygamous. Czlyx mostly minute, rarely campanulate, 
shortly toothed. Petals connate, valvate. Stamens as many or twice as many as the petals, distinct, 
exserted ; pollen-grains numerous. Style filiform. Pod oblong or linear, membranaceous or coriaceous, 
compressed, the 2 valves at length separating from the persistent margin.— Herbs or shrubs, often armed ; 
leaves bipinnate, the petioles without glands and lhe pinne stipellate ; flowers small, sessile in globose 
or cylindrical spikes, on solitary or fascicled axillary peduncles, or the uppermost racemose.—BuNTH. & 
Hook. Gen. PI. i, 593, 
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rhachis: peduncles solitary or in pairs, a little shorter than the leaves: flowers 
capitate, minutely pubescent, purplish: calyx campanulate, half the length of 
the petals: stamens 8 or 10: pods sessile, linear, falcate or nearly annular, 
an inch long, flat, glabrous, continuous, the margins usually sinuous and 
armed with a few short prickles or naked.—New Mexico to Arizona and south- 
ward; collected in Arizona in 1872, and at Rocky Canon, Rothrock (272). 

Mimosa BorrAuis, Gray (Pl. Fendl. 39).—An erect shrub, glabrous 
throughout, armed with scattered very stout recurved prickles: pinne 1 or 
2 pairs; leaflets 3 to 5 pairs, oblong, 1 to 14 lines long: peduncles solitary 
or in pairs, half an inch long or more, exceeding the leaves: flowers capi- 
tate, purplish: calyx very shortly campanulate: corolla deeply cleft: 
stamens 8 or 10: pods stipitate, an inch or two long, 3 or 4 lines broad, 
glaucous, continuous or at length separating into 3 or 4 joints, the sinuous 
margins armed with stout prickles—From Western Texas to Arizona, where 
it was collected in 1872, but locality not given. 

Mimosa pysocarpa, Benth. (Gray, Pl. Wright. i, 62).—Diffusely 
branched and apparently procumbent, pubescent throughout, both the 
stem and petioles armed with numerous scattered flattened somewhat 
recurved prickles: pinne 6 to 10 pairs; leaflets 8 to 10 pairs, oblong, 
acutish, silky-pubescent both sides, 14 to 2 lines long, the nerve near the 
margin: spikes axillary, solitary or in pairs, oblong and rather loosely 
flowered, shorter than the leaves and shortly pedunculate: calyx campanu- 
late, half the length of the purplish deeply cleft corolla: stamens 8 or 10: 
pods stipitate, linear, flat, 15 to 2 inches long, very densely pubescent, at 
length separating into 4 to 6 joints, the thick margin often armed.—From 
Western Texas to Arizona, and probably southward; at the Chiricahua 
Agency, Rothrock (511). 

Acacia* Greeen, Gray (Pl. Wright. i, 65).—A small tree 10 to 20 feet 
high, pubescent or glabrous, unarmed or with scattered stout recurved 
prickles: pinnze 2 or 3 pairs, on a slender petiole; leaflets 4 or 5 pairs, 


*AcactA, Willd.—Flowers perfect or polygamous. Calyx usually campanulate, and 4—-5- toothed. 
Petals more or less united. Stamens numerous, exserted, distinct or nearly so; anthers small: pollen- 
grains united into 2 to 4 masses in each cell. Style filiform. Pod 2-valved or indehiscent, compressed 
and membranaceous, or more or less thickened and terete, many-seeded. Seeds compressed.—Shrubs or 
trces, often epinose or prickly; leaves bipinnate, with small leaflets; stipules very small or spinescent; 
flowers small, yellowish, in globose or cylindrical spikes on axillary peduncles. 
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oblong or oblong-obovate, 2 or 3 lines long, rounded or truncate above, 
narrower at base, rather thick and with 2 or 3 straight nerves: flowers in 
cylindrical spikes an inch or two long, the peduncles equalling or exceed- 
ing the leaves: pods thin-coriaceous, flat, 3 or 4 inches long by 5 to 7 lines 
broad, shortly stipitate, acute, curved, glabrous and reticulated, more or 
less constricted between the seeds: seeds half an inch long—From Western 
Texas to Southern California; collected in Western Arizona, 1872. 

Acacia constricta, Benth. (Gray, Pl. Wright. i, 66).—A shrub 5 
to 8 feet high, puberulent or nearly glabrous, somewhat glutinous, more or 
less armed with nearly straight slender stipular spines, 3 or 4 lines long 
or less: pinnze 2 to 7 pairs; leaflets 6 to 10 pairs, narrowly oblong, obtuse, 1 to 
14 lines long: peduncles solitary, shorter than the leaves, bracteate in the mid- 
dle: head globose, 3 or 4 lines in diameter in flower: pods stipitate, narrowly 
linear, 2 to 4 inches long, curved, glabrous, flat, contracted between the dis- 
tant seeds.—F rom Western Texas to Arizona and southward; collected at 
Cottonwood, Cienega, and in the Gila Valley, Ariz, Rothrock (322, 553). 

Acacia Fiuicina, Willd. (A. hirta, Nutt. A. Texensis, Torr. & Gray. 
A. cuspidata, Schlecht. A. Hartwegi, Benth.; &c.)—A shrub 1 to 5 feet high, 
erect, pilose-hirsute or glabrate, unarmed: pinnz 4 to 20 pairs, a half to 
two inches long; leaflets 10 to 60 pairs, linear or linear-oblong, acute or 
obtusish, 14 to 3 lines long: heads globose, rather few-flowered, on slender 
peduncles a half to an inch long, mostly paniculate: flowers pedicellate : 
calyx very short: corolla greenish, a line long: stamens pale yellow, rarely 
pinkish: pods stipitate, 1 to 3 inches long, 3 to 5 lines broad, flat, straight, 
with thin valves and nerve-like margins, 3—8-seeded.—Arkansas to Arizona 
and southward to Central America; in Western Arizona, 1872, and at Rocky 
Canon, Rothrock (300). 

CaLLIANDRA* HUMILIS, Benth. (Lond. Journ. Bot. v, 103). (C. 
herbacea, Engelm. in Gray, Pl. Fendl. 39.)—A span high or less, nearly 
herbaceous, ascending from an elongated woody root, pilose or sometimes 


* CALLIANDRA, Benth.—F lowers polygamous. Calyx campanulate, 5-6-toothed or cleft, valvate. 
Petals united to the middle, valvate. Stamens usually numerous, connate below into a tube, long- 
exserted, red or white; anthers minute; pollen in 2 or 4 masses in each cell. Style filiform. Pod linear, 
straight or nearly so, narrowed at base, compressed, the valves separating elastically from the apex 
downward.—Shrubby or woody only at base, mostly unarmed; leaves bipinnate with small leaflets (in 
our species); flowers in globose heads on axillary simple or racemose peduncles—BrnTu. & Hook. 
Gen. Pl. i, 596. 
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glabrate: pinnz 3 to 6 pairs, the lowest remote from the stem; leaflets 8 
to 25 pairs, oblong-linear, acutish, a line or two long, strongly veined: 
peduncles solitary, a half to an inch long: corolla purplish, about 3 lines 
long, at least twice longer than the calyx: stamens about 30: pods coria- 
ceous, stipitate, somewhat hairy, 2 or 3 inches long by 3 lines broad, with 
very thick margins, 4-6-seeded.—Western Texas to Arizona and Mexico; 
Canon del Diablo, Arizona, Loew. ‘ 

CALLIANDRA ERIOPHYLLA, Benth. (J. ¢. ili, 105). (C. Chamedrys, Engelm. 
i. c.—Shrubby, a foot high or less, appressed-pubescent and more or less 
villous: pinne 2 to 7 pairs, the lower not distant from the stem, about half 
an inch long; leaflets about 10 pairs, oblong, obtuse or acutish, 1 to 24 
lines long, villous: beneath or nearly glabrous: peduncles slender, solitary 
or in pairs, a half to an inch long: flowers purplish, more or less hairy: 
calyx short: corolla 24 lines lung: stamens very numerous: pods as in the 
last, 2 to 4 inches long, pubescent, 6-10-seeded—F rom Western Texas to 
Arizona and Mexico; at Camp Grant and Cottonwood, Ariz., Rothrock 
(352, 455). 

ROSACE ZK. 


Prunus’ pEemissa, Walp.—My specimens were obtained doubtless from 
near where Fendler secured his. In some of its forms too close to P. 
serotina. No. 400 of the Colorado collection I have doubtfully assigned to 
this species——Nevada and Utah. 

Neriira* paucirtora, Benth. & Hook. (Spirea opulifolia, y. pauciflora, 
T. & G. Fl. 1, p. 414.)—Differing from Neillia opulifolia (Benth. & Hook.) in 
smaller leaves, fewer flowers (5-10) to the corymb, and having usually less 
than four hairy carpels, and one to two mature ovaries. Still, however, it 
is quite variable. 402, from Mount Graham, has large leaves, and 53, from 
Santa I*é, has as high as 14 flowers to the corymb. 

SprRHA MILLEFOLIUM, Torr. (Pacific R. R. Report, 4, 83, t. 5).— 
““‘Woolly-tomentose; leaves oblong-lanceolate in outline, pinnate, with many 
pairs of small leaflets, pinne pinnatisect, or parted, oblong-linear, densely 
crowded with the very minute oblong divisions; flowers racemose-panicu- 


*NEILLIA, Don, differs from Spire@a in inflated carpels, harder testa to the seeds, and copious 
albumen. 
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late. Ovaries 5, distinct, at first woolly; styles filiform. Mature carpels 
nearly glabrous; ovules 8-10, pendulous from the upper part of the 
ovary” (Torr. /. c.)—Southern Nevada. Dr. Torrey remarks, ‘that the 
leaflets are almost as small and crowded as in Chamebatia’; from this, 
however, it may at any stage be distinguished by the pleasant balsamic 
odor of the latter. Loew, Arizona (188). 

Spir#A DiIscoLor, Pursh, var. pumMosa, Watson, Nutt. (S. ariefolia, 
Smith, var. discolor, T. & G.)—Mount Graham, Arizona, at 9,250 feet 
altitude (396), and Colorado (401). 

Spir#a caHspitosa, Nutt—Utah. 

Rusus Nro-Mexicanus, Gray (Pl. Wright. 2, p. 55).—Shrub 5-10° 
high, unarmed, smooth and glandless; bark peeling away from the older 
branches, as in R. deliciosus; leaves round-cordate, longer than the petioles, 
3-lobed, irregularly deeply and doubly serrate; stipules lance-ovate, nearly 
¥’ long, these with leaves and young shoots all canescently pubescent ; 
calyx-lobes tipped with a conspicuous 3-ribbed appendage; flowers white, 
14’ in diameter; carpels red, densely agglomerated into a head; seeds 
conspicuously rugose-reticulate. As already remarked by Dr. Gray, it 
is very close to deliciosus, Torr—Mount Graham, Ariz., 9,250 feet altitude 
(397). 

Rusus pexiciosus, Torr—lLeaves uniform-orbicular, rugose, 1-2’ in 
diameter, smaller somewhat than in preceding species ; flowers white, 2’ in 
diameter; tips to the petals 4-4’ long, 1-2’ wide, indistinctly ribbed.—Colo- 
rado (380). 

Rusus NutKxanus, Mocino.—Utah. 

Rusus strigosus, Michx.—Utah; Mosquito Pass, Colorado (388). 

PuRSHIA TRIDENTATA, DC.—Nevada and Utah. 

Crerocarpus Pparvirotius, Nutt—Colorado, at middle altitudes, along 
the valley of the Upper Arkansas (69, 980); Arizona. 

CrRocarPus LEDIFOLIUS, Nutt. ‘Mountain mahogany.”—Nevada and 
Utah. 

Cowanta Mexicana, Don.—Sanoita Valley, Southern Arizona, at 5,000 
to 7,000 feet altitude (597); Nevada. 
~ Dryas octopretaLa, L.—South Park, Colorado, at 12,000 feet altitude 
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(399). Leaves oblong to subcordate, obtuse, crenately serrate, covered with 
a white tomentum beneath, and very veiny. 

Fatiucia* parapoxa, Endl—Shrubs 2-5° high, with young branches 
white; leaves 4-14’ long; leafless branches terminated by the whitish 
flower, which is an inch or more in diameter, or later by the dense head of 
carpels with thin, woolly styles. Calyx-lobes acute and usually reflexed. 
after the petals fall—Santa Fé 58), and Arizona, Loew. 

GeuM MAcRoPHYLLUM, Willd—Colorado (380); Utah; Loew, in Ari- 
zona. 

GrUM TRIFLORUM, Pursh.—Colorado (394). 

Geum RIVALE, L.—Colorado (381). 

Gerum Rossu, Seringe-—Colorado, alpine, reaching as high as 13,500 
feet (385, 387); Utah. 

Fracaria Vireintana, Duchesne.—Colorado (402). Var. glauca, 
Watson. 

PoTENTILLA GLANDULOSA, Lindl., var. Nevadensis, S Watson.—(379.) 
Collected in Colorado in 1873. Itisatrue P. glandulosa, Lindl., and hence 
the same as P. fissa, Nutt., differing from the above only in having more 
flowers in its less compact cyme. The Survey has it also from Utah. 

PoTENTILLA RIVALIS, Nutt.—South Park (373). 

PorentTityta Prnnsyivanica, L.—South Park and Twin Lakes, Colo- 
rado (374, 375); Utah. 

PorenTILLA Hrpprana, Lehm.—White tomentose throughout, 1° high; 
leaflets 7-11, decreasing regularly in size from the terminal one down, $-1’ 
long, deeply and sharply serrate; 1-2 smaller leaves on the stem; bract- 
lets a little shorter and petals a little longer than the sepals. Flowers 
yellow; styles terminal, filiform; carpels glabrous—Colorado (367, 209) 
and Arizona (220). 


*PaLLuGIA, Endl.—Tube of the persistent calyx obconic-hemispherical. At the apex 5-bracteo- 
late; lobes 5, ovate; apex 3-dentate, or 3-cusp'date, imbricated. Petals 5, large, obovate-rotund. Stamens 
many, inserted in a dense 3-fold series ; filaments filiform, united into a ring at the base; anthers small. 
Torus sulcate, villous, many carpels on the small conical receptacle; style terminal, villous; stigmas 
small, a single ascending ovule in the base of the cell, the many villose achenia terminated by very 
long, plumose styles. Seed erect; testa membranaceous; cotyledons linear-oblong; radicle inferior.—An 
erect, much branched shrub, with virgate branchlets. Leaves alternate, petioled, irregularly 3-5-cleft or 
pinnatifid. Stipules adnate to the petiole. Flowers solitary on the apex of the branches, or sub-panicu- 
late on elongated, leafless branches, bractless, rather large.—BrentTuHAM & Hooker. 
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Porentitta Puatrensis, Nutt—Sparingly covered throughout with 
an appressed silky pubescence, low, 4-8’ long, branching from the root; 
leaves 2-4’ long, pinnate, with 11-13 leaflets, each of which is cuneate in 
outline, and deeply cleft into 5-7 linear lobes; flowers in an open cyme, 
on long, slender pedicels, less than 3’ in diameter, bright yellow; bractlets 
half shorter than the calyx-lobes; carpels rather indefinite, but about 30; 
styles filiform and terminal—Twin Lakes, Colorado (346, 377). 

PoTENTILLA GRACILIS, Dougl—Colorado (368, 372); Utah. 

Var. ricipA, Watson—A larger and more villose form, with loose 
inflorescence, and larger, more veiny leaves. Same variety also from Utah. 

PoTENTILLA DISSECTA, Pursh.—Low, alpine, villose, with soft, spreading 
hairs, or glabrous, usually decumbent, 3-10’ long; leaflets 3-7, pinnate or 
digitate, glaucous, cuneate-oblong, serrate or even pinnately cleft, with the 
divisions tipped with long, whitish hairs; receptacle very villous; style 
filiform, terminal.—Colorado (371, 378). 

PoTENTILLA HUMIFUSA, Nutt.—Spreading, herbaceous, perennial; leaves 
densely white tomentose on the under surface, greener and villose on the 
upper surface; leaflets 3-5, cuneate-oblong, with 3-5 rounded teeth at the 
apex of each leaflet; stems few-flowered, 3-4’ long; calyx-lobes larger than 
the bractlets; both calyx and bractlets densely villose; petals 2” long; 
styles terminal, filiform.—Colorado (365). 

PotenTILLA NivEA, L.—Colorado (366). 

Porentinta Tuurbert, Gray (PI. Nov. Thurb. p. 318).—Herbaceous, 
perennial, 1-2° high, ascending, loosely villose, with long, spreading hairs; 
leaves digitate, upper sessile or nearly so, lower petioled, commonly 5-, 
sometimes 7-foliolate; leaflets obovately-cuneiform, regularly, deeply, and 
sharply serrate, lower surface canescent and villose gray or white, upper 
puberulent and green (smoother when old); stipules lanceolate or ovate, 
united to the petiole for one-fourth their length; bractlets lanceolate, acute, 
about as long as the sepals, though somewhat narrower, more or less 
villose; petals deep purple, broadly obcordate, about as long as the sepals; 
style terminal; carpels glabrous; disk thickened somewhat, 5-angled, with 
an inner circle of 5 stamens, with rather fleshy filaments inserted (one) 


on each angle; outer stamens with more filiform filaments; receptacle 
8 BOT 
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hairy—Ash Creek, Arizona, at 5,225 feet altitude (310), and Mount 
Graham, Arizona, at 9,250 feet altitude (399). The form from Mount 
Graham is decidedly the more villose. 

Potentinia FRUTICOsA, L.—Colorado (883). Var. Alpina, Watson.— 
“Low and compact, the leaves very short (2 lines long), linear and 
revolute; same as 342. [Watson in vol. v, King’s Report], Utah.” 

Porentitta Ansertna, L—Utah; Colorado (382). 

SIBBALDIA PROCUMBENS, L.—Colorado, at 11,000 feet altitude, (403). 
Though Torrey and Gray (Fl. N. Amer.) state the only difference between 
Sibbaldia and Potentilla is in the minute petals and fewer pistils and stamens 
of the former, and though Bentham and Hooker (in Gen. Plant.) do actually 
unite these genera, I have refrained from following so reliable authorities, 
because Mr. Watson has excluded Sibbaldia, Horkelia, and Ivesia from his 
revision of Potentilla. At the same time I do not hesitate to express my 
opinion that the distinction between Potentilla and Sibbaldia will not stand. 

Ivesta* DEPAUPERATA, Gray (in Herb.) and Brewer and Watson (in 
Fl. Cal.). Potentilla depauperata, Engelm. (Gray, in Proc. Am. Acad. vol. 
vil, p. 399).—Villose throughout, 1-14° high; stem-leaves with 10-20 pairs 
of leaflets, 2-4” long, 2’ wide, 3-lobed or parted, thickish, villose-pubescent; 
inflorescence cymose-paniculate; bractlets about half as long as the purple 
calyx-lobes; stamens 5; filaments filiform, opposite the calyx-lobes and in 
the sinuses of the adherent, 5-angled disk; ovaries 2, or frequently 1 
aborting as the other developes, immersed in the disk, the mouth of which 
is filled with erect, rather stiff, white hairs—San Francisco Mountains, 
Arizona (369, Loew). 

Ivesta Gorponi, Torr. & Gray.—Buffalo Peak, Colorado, 12,000 feet 
altitude (386). One single location found, and only a few specimens, in a 
clump of Geum Rossii. 

CuamMmrHopost} ERECTA, Bunge.—2-4’ high, villose pubescent, branch- 


*Ivesta, T. & G.—‘‘ Calyx campanulate, or cyathiform at base, 10-cleft. Stamens definite (5, 10, 
15, 20); filaments slender, narrowly subulate or filiform. Carpels few, sometimes solitary, upon a small 
villous receptacle; style subterminal. Leaves pinnate, leaflets very numerous, small, palmate or 
pedately-parted, closely crowded, sometimes quasi-verticillate or imbricate on all sides of the rachis; 
petals broadly obovate, scarcely unguiculate, becoming spatulate.”—Gray, Proc. Am. Acad. vi, 530. 

tCHAMZRHODOS, Bunge.—Calyx without bractlets, 5 erect lobes, valvate. Stamens short, opposite 
to the petals. Disk lining the calyx-tube, the margin with a thick crown of rather rigid hairs. Achenia 
5-10; styles arising from near the base of the ovaries, where they are articulated, deciduous, slightly 
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ing from the root; radical leaves on petioles an inch long, ternately divided 
and many-cleft; segments linear, obtuse, cauline, 3-5-parted. Petals small, 
1-2” long, spatulate, equalling or exceeding the sepals —Colorado (703, 
876). 

AcrimoniA Evpatoria, L.—Collected by Professor Loew, but neither 
date nor locality given. Probably from Arizona or New Mexico. 

Rosa BianpA, Ait. Colorado (391); Utah. Var. 6 (FI. N. Am. T. & 
G. 1, p. 460).—With leaflets smaller and some of them puberulent beneath ; 
appendages to the calyx-lobes are also somewhat smaller than in the average 
R. blanda. From the solitary specimen I have I should be inclined to con- 
sider it a distinct species— Willow Spring, Arizona, at an altitude of 7,195 
feet (236). 

Rosa ArKansana, Porter (Fl. Col., p. 38)—‘‘Stem stout, erect, leafy, 1° 
high, glabrous and glaucous, armed with weak, deciduous, bristly prickles ; 
leaflets 9-11, ovate and oblong-ovate, 1’ or more in length, acute or 
obtuse, glabrous, sharply serrate ; midrib and long stipules somewhat prickly 
and minutely glandular; flowers numerous, terminal, corymbed on pedun- 
cles, about 1’ long; fruit globose, smooth, glaucous; calyx-segments 
ovate, reflexed in fruit, with terminal and sometimes lateral appendages, 
more or less glandular and tomentose-pubescent on the margins; petals 
broadly obcordate or emarginate, longer than the calyx-segments; flower 
2’ in diameter” (Porter, /. ¢.). This, as remarked by Professor Porter, 
may only be an extreme form of R. blanda; to which it has been referred 
by Crepin —Twin Lakes, Colorado (390). 

Rosa FRAXINIFOLIA, Bork.—Differs from £. blanda chiefly in the greater 
size of its leaflets and fruit; the former being sometimes 14’ long and 
1’ wide, and the latter “6-8” in diameter”. The flowers are also larger 
and the pubescence greater, though in these respects this species varies 
widely. I am indebted to Dr. Vasey for calling my attention to the fact 
that this (393), which I had placed under &. blanda in the Enumeration of 
Colorado Plants (1874), is a different species. This is now placed by Mr. 
Watson, in Index Am Bot. p. 312, under #. Nutkana, Presl_—Colorado. 


capitate, single ovule ascending from the base of the cell; radicle superior.—Glandular pilose herbs 
with woody bases, and with short, leafy branches. Stipules adnate to the petiole. Flowers white or 
purple.—BENTHAM & HOOKER. 
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Rosa Cauirornica, Ch. & Schl—The Survey has specimens from 
Nevada and Utah, which, according to Mr. Watson, are the same as those 
considered by him in King’s Report as R. blanda. 

AMELANCHIER ALNIFOLIA, Nutt.—Colorado (356); Nevada. 


SAXIFRAGEZE. 


SaxirraGa Hrrcutus, L.—Stem 2-8’ hich, strict, and with lanceolate, 
entire leaves (at base 3-6” long), regularly diminishing in size to the sum- 
mit of the stem; pedicels and summit of the stem more or less densely 
clothed with a rusty tomentum (nearly glabrous sometimes) ; flowers 1-4, 
yellow, 5-8” in diameter; sepals obtuse, reflexed, and one-fourth as long as 
the petals—Twin Lakes, Colorado (799). 

SaXIFRAGA cuRYSANTHA, Gray (Proc. Am. Acad. xii, p. 83). (8. ser- 
pyllifolia, Gray, in Report of Wheeler’s Survey, 1874.) Perennial, stolons 
creeping, leafy, filiform; leaves at base of scape spatulate, obtuse, 2-4” 


lone 


@, entire, thickish, shining, midrib indistinct; scape, 1—-2-flowered, 1-3’ 


oO?) 

high, slender, with 2-6 bract-like leaves; flowers bright yellow, 6-8” in 
diameter; petals sessile or with a very short claw, truncate at base, rounded 
at apex, 2-3 times longer than the reflexed sepals; slightly 2-lobed capsule 
broad-ovate-—Silver Heels Mountain, Colorado, at 12,000 feet altitude 
(799 bis). 

SAXIFRAGA FLAGELLARIS, Willd——South Park, Colorado, at 12,500 feet 
altitude (797). 

SAXIFRAGA BRONCHIALIS, L.—Stems ascending, 1-6’ high, from among 
the old leaves of the previous year; radical leaves lanceolate, acute, densely 
crowded, and ciliated with projecting, cartilaginous hairs, mucronate, 3—7’’ 
long. Stem-leaves linear, less ciliated, and somewhat appressed to the 
stem ; flowers corymbose, with a bract at each branch of the corymb ; petals 
white, spotted with purple, exceeding the sepals—Twin Lakes, Colo- 
rado (802). 

SAXIFRAGA ADSCENDENS, L. (S. controversa, Sternb.)—Low, 1-2’ high; 
root-leaves clustered, somewhat cuneate at base and 3-parted at the apex; 
short stems with a few bract-like leaves, few-flowered ; calyx-lobes obtuse, 


not longer than the tube; petals yellowish white, a little longer than the 
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calyx; entire plant more or less glandular puberulent, though sometimes 
almost smooth.—Mountains of Colorado (798). 

Saxirraca Puncrata, L. (8. e@stivalis, Fisch.)\—Colorado, moist, shady 
ravines, at 11,000 feet altitude (803); Utah. 

SAXIFRAGA NIVALIS, L.—Same as our Kastern S. Virginiensis, Michx. 
Colorado, 10,000 feet altitude. 

SAXIFRAGA INTEGRIFOLIA, Hook. (193, S. nivalis, var., Parry, Hall & 
Harbour Coll., 1862.)—Half-Moon Creek, Colorado, in damp cold ground, 
at 11,000 feet altitude (796). 

TELLIMA TENELLA, Walp. Rep. (Lithophragma, Nutt.)—Colorado, west 
of the main range (800, 982). 

Hevucnera sancurinea, Engelm—1-2° high; scape smooth, naked, or 


with one or two small, bract-like leaves; leaves clustered near the ground, 
on petioles 1-3’ long, round, cordate at base, indistinctly 5-7-lobed, with 
lobes again divided ; margins ciliate and roundish, teeth mucronate-pointed; 
petiole and midrib pilose; flowers paniculate, deep red; lobes of the calyx 
obtuse, denticulate; petals slightly exserted, nearly round, denticulate; 
stamens and style included —Limestone ledges, Sanoita Valley, Arizona, 
at 5,000 feet altitude (673). A very showy plant, and well worth culti- 
vation. 

Hevucnera rupescens, Torr. (Stansb. Rep. p. 388, t. 5)—Mount 
Graham, at 9,000 feet altitude (411). 

Hervcnera parviroita, Nutt—Colorado (804, 805), and rocky banks 
on Santa Fé Creek, New Mexico (61). 

PARNASSIA FIMBRIATA, Koenig.—Twin Lakes, Colorado (65). 

JamestA Americana, T. & G.—Colorado, at middle altitudes, in rocky 
places (68), and near Santa Fé, N. Mex. (50). 

Rises oxycantuorwes, L. (South Park, Colorado, 8, 11), is, according 
to Brewer and Watson (FI. Cal. 1, p. 206), R. hirtellum, Mich. 

Rises LEPTANTHUM, Gray (PI. Fendl. p.53).—Poncho Pass, Colorado, 
Utah (4 and 7). 

Rises Lacustre, Poir., var. serosum, Gray.—Differing from the species 
in its hispid fruit, prickly young branches, fewer-flowered racemes, and 
smaller leaves.—Colorado (3). 
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Rises cereum, Dougl—Widely diffused. The expedition has it from 
Colorado (6), Zuni Mountains, New Mexico (176), and Nevada. The 
specimens from the Zuni Mountains exactly resemble those collected in 
1851 by Sitgreaves’ Expedition, and identified by Dr. Torrey. 

RrBes viscosissimum, Pursh.—Utah. 

Rises aurEuM, Pursh—San Luis Valley, Colorado (10). Northern 
Nevada also. 

RIBES AUREUM, Pursh, var. tenuiflorum, Torr. (Ribes tenuiflorum, Lindl.)— 
Distinguishable by having smaller flowers and fruit than awrewm proper, yet 
closely shading into it—New Mexico (109). Specimens insufficient. 

Rises Worru, Rothrock (in American Naturalist, June, 1874). (R. 
sanguineum, Pursh, var. variegaiwm, Watson, King’s Report, vol. v, p. 
100.)—2 to 4 feet high. Neither prickly nor spiny. Moderately branch- 
ing. Young branches light brown, minutely glandular-pubescent, some- 
what angular by two ridges continued from the edges of the expanded 
bases of the petioles above. Branches of the previous year ashy-gray, 
with a deciduous epidermis, which, on being shed, shows the bark under- 
neath dark brown. 

Leaves cordate-orbicular, deeply 5-cleft; lobes rather obtuse, unequally 
serrate, though hardly doubly serrate (average diameter of the largest leaves 
2 to 24 inches; depth of sinus at base in largest leaves 4 inch), slightly 
viscid; under surface with a few glandular hairs, pale green; upper surface 
smoother and deeper green; petioles in fully developed leaves from 1 to 14 
inches long, margined by a continuation of the veins of the blade, expanded 
at base and becoming semi-amplexicaul, frequently strongly pectinately 
ciliate and glandular. 

Peduncles 1 to 2 inches long, decidedly glandular-pubescent, 4- to 10- 
flowered; bracts ovate-spatulate, obtuse, yellowish-white (occasionally 
verging toward red), 1 to 14 lines long and 1 line shorter than the pedicels, 
which are a little longer than the flower. 

Sepals red, lanceolate, obtuse, 14 lines long, never refleaed; petals red, 
ovate-spatulate, half as long as the sepals, equalling the stamens; styles. 
two, distinctly conical from the top of the ovary, red for half their length, 
parted to or below the middle, recurved; stigmas slightly capitate. 
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Young fruit strongly glandular hairy, but never prickly, becoming 
smoother with age; mature fruit maroon or reddish-purple, globose, three- 
eighths of an inch in diameter, few- to many-seeded, edible; seeds dis- 
tinctly wing-margined, with the inner coat, as seen through the gelatinous 
covering, longitudinally dotted. 

It will be seen that this plant approaches both R. glutinosum, Benth., 
and fh. sanguineum, Pursh, though its nearer affinity is with the latter. It 
is distinguished from the former in being fewer-flowered, having shorter 
racemes and a rounder berry, and from the latter by its shorter racemes, 
relatively shorter bracts and longer pedicels, and erect calyx-lobes. It 
may prove to be a mere variety of R. sanguineum, though I think it sufli- 
ciently distinct to bear the name of its zealous discoverer, Professor Wolf. 

Habitat—Rocky places, at Twin Lakes and Mosquito Pass, at an alti- 
tude of from 10,000 to 11,000 feet. 


CRASSULACES. 


TILLZA ANGUSTIFOLIA, Nutt—Twin Lakes, Colorado (972, 326). 

Sepum Raoproita, DC.—South Park, Colorado (771). 

Sepum Wricutu, Gray.—2-6' high; stems ascending from a decum- 
bent base; radical leaves 2-4” long, obovate-spatulate, slightly pulveru- 
lent, margin whitish, very slightly denticulate; stem-leaves (and stem) 
purple-tinged, lanceolate, 3-5’ long; inflorescence densely cymose, secund; 
petals 5, white, with a tinge of red, apiculate, twice as long as the obtuse 
sepals; carpels abruptly contracted into a long, slender style—Mount 
Graham, Arizona, at 9,000 feet altitude, sending its fibrous roots down into 
the crevices of the damp rocks (756). 

SEDUM RHODANTHUM, Gray.—Colorado (769, 326). 

SEDUM STENOPETALUM, Pursh—South Park, Colorado (770). 


HALORAGE. 


Hirrvuris vutearis, L.—Colorado, not rare (118). 
CALLITRICHE VERNA, L.—Twin Lakes (314). 
CALLITRICHE AUTUMNALIS, L.—Rio Grande at Loma, Colorado (987). 
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LYTHRARIEA. 


Cupnea Wricutu, Gray (Pl. Wright. 2, p. 56).—Annual, 6-12’ high, 
unbranched; stem, pedicels, and capsules viscidly pubescent or hispid; 
leaves lanceolate to oblong, 6-10’ long, petioled, gradually reduced to 
bracts, glabrous or nearly so; flowers either solitary or two or three in the 
axils; calyx with an inconspicuous spur, 3’ long, naked in the throat; pedi- 
cels 3” long; purple petals hardly 2’’ long; stamens included; anthers, 
style, and seed smooth—Sanoita Valley, Arizona (630). 

Lyrurum aLtatum, Pursh, var. LancEoLatum, T. & G.—‘ Leaves lan- 
ceolate or elliptical, mostly opposite or whorled, acute at the base, often a 
little petioled, the upper ones much crowded, often shorter than the flowers” 
(T. & G. FI. N. Am. p. 481).—Nevada. 

Var. LINEARIFOLIUM, Gray. (L. Californicum, 'T. & G.)—I have a set of 
specimens (309) from Ash Creek, Arizona, differing, so far as I can see, 
from this form in nothing except that the accessory calyx-teeth are not 
quite obsolete. 

ONAGRARIEZ. 

Epitopium ANnGusTiFoLIuM, L.—Colorado (143); Mount Graham, 
Arizona, at 9,000 feet altitude (438). 

EPitopium LATIFoLIUM, L.—T win Lakes. Altitude, 9,600 feet. Wet, 
rocky places. August. We have in the collection the extreme forms of 
broadly lanceolate and narrow, lanceolate-linear leaves, with all gradations 
between. (142.) 

Epitopium TeTRaconum, L —T win Lakes, Colorado (145, 153, 156); 
Nevada and Utah. 

Epritosium cotoratum, Muhl—Colorado (154). 

EPILOBIUM PALUSTRE, L. var. @. aLBirLorum, T. & G.—(156 Dis.) 
These specimens were intermixed with 156 in the retained collection. So 
plainly marked were their characteristics—. e., leaves entire, lance-linear, 
obtuse; stem few-flowered; flowers almostwhite; capsule hoary, at first almost 
sessile, afterward with a long pedicel—that I am half inclined to keep the 
form distinct as a species. [xcept for its manifesting little or no tendency 
to branch, it would be exactly L. rosmarinifolium of Pursh, Fl. 1, p. 259.— 
South Park, Colorado. Altitude, 9,900 feet. 
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Epitopium paNicutatum, Nutt—Utah; San Luis Valley, Southern. 
Colorado, at 6,400 feet altitude. 

ZAUSCHNERIA Catirornica, Presl—Extending from California to East- 
ern Arizona. 

GayorHyTuM RAMosissimuM, T. & G.—Nevada; Colorado (150, 146, 
147). 

GayopHytuM RAcEMosum, T. & G—Utah. 

CEnoTHERA BIENNIS, L.—Utah and San Luis Valley, Colorado (131, 
141). Var. grandiflora, T. & G.—Nevada. 

Var. nirsuTissima, Gray. ((@. Hookeri, Torr. & Gray.)—Close to the 
last—i. ¢., var. grandiflora—but with a very hirsute ovary.—Sanoita Valley, 
Arizona (658). 

CENoTHERA SinuATA, L., var. GRANDIFLORA, S. Watson.—A poor specimen 
of what I take to be the above is found in the collection from Arizona, 
though I find it has hardly free tips to the calyx-lobes, and the flowers are 
nodding in the bud; seeds not seen. In this and the next species, there is 
a great difference in the length of the styles in plants from the same imme- 
diate locality, though it hardly suggests the idea of dimorphism. 

CENOTHERA PINNATIFIDA, Nutt—Usually erect and somewhat branched, 
canescently pubescent and more or less hirsute; lower leaves petioled, entire, 
serrate or pinnatifid, upper ones linear-lanceolate, deeply and somewhat 
irregularly pinnatifid ; capsule sessile, linear, tapering, hirsute, 1’ long; calyx- 
tube slender, dilating gradually, 2’ long; petals white or rose color, 1’ in 
diameter ; calyx-lobes reflexed, not more than 1’ long, tips hardly free ; seeds 
yellow, strongly pitted, slightly apiculate and oval.—Southern Arizona 
(318, 877); Colorado (125). 

CENOTHERA TRICHOCALYX, Nutt.—Erect, 4° high, tomentose or somewhat 
canescent, hirsute ; leaves sessile, tapering (in my specimens) into a petiole, 
oblanceolate, sinuate, denticulate ; capsule sessile, linear, tapering upward 
slightly ; seeds in a single row; calyx-tube 13’ long, calyx-tips free, throat 
naked ; petals yellow, 14’ long. Mr. Watson, to whom I am so greatly 
indebted, doubtfully assigns this rather rare plant here, adding in his 
remarks that it is 1068 of Wright—wWillow Spring, Arizona, at 7,195 feet 
altitude (223). 
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CENOTHERA ALBICAULIS, Nutt.—Utah. 

Var. RuNcINATA, Engelm.—Glabrous or canescently pubescent, much 
branched, often from the decumbent base; leaves sessile, or nearly so, 
narrowly lanceolate, sometimes entire, but more frequently runcinately 
pinnatifid in their whole length —Arizona, Dr. Oscar Loew. 

CinorHERA coronorirouiA, T. & G.—Twin Lakes, Colorado, at 9,500 
feet altitude (126). 

CENOTHERA ROSEA, Ait.—Slender, branching from the base, sparingly 
puberulent; leaves lanceolate, tapering rather gradually to the apex, attenu- 
ated into a petiole 4’ long, entire or repandly denticulate; capsule ovate, 
4-angled and 4-ribbed, 3-6” long; calyx-tube 4” long, longer than the 
lobes; petals bright rose color, equal to or somewhat shorter than the calyx- 
tube; seeds nearly smooth—Cienega (near Tucson), Ariz. (563). 

CENoTHERA caspiTosA, Nutt—Acaulescent, or with a very short stem, 
about 5’ high, more or less hirsute, especially on the margins and principal 
veins of the leaves; leaves broadly lanceolate, 2-8’ long, attenuate into a 
long petiole, rather acute, irregularly and sometimes deeply sinuate-toothed; 
calyx-tube 2-5’ long, tips of the lobes united in the bud; capsules oblong, 
over an inch in length, strongly ribbed; ‘seeds in 2 rows in each cell, oval- 
oblong, not angled, very minutely and densely tubercled upon the back 
with thin flattened processes and with a narrow, longitudinal furrow on 
the ventral side.”—South Park, Colorado, at 9,900 feet altitude (182). 

CENOTHERA TRILOBA, Nutt—Calyx-tube 2-7’ long; tips of the lobes 
free ;, petals obovate, 4-2’ long (the specimens giving so unusual a size 
of flower were from Willow Spring, Arizona) ; capsule 4-toothed, at the apex 
broadly 4-winged; seeds 1-14” long, angled, obscurely but densely tuber- 
culate—Willow Spring, Arizona (239); Denver and Twin Lakes, Colo- 
rado (128). 

CinorHerA Norrauyuu, T. & G. 

CENOTHERA HETERANTHA, Nutt.—Utah. 

CinoruEra Hartwec, Benth—Suffruticose, usually about a foot high, 
branched (especially above); bark frequently shedding, as in Gi. Californica, 
pubescent, though sometimes glabrous; leaves lanceolate, entire or irregu- 
larly repandly denticulate, somewhat ciliate, 8-14’ long; calyx-tube variable, 
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about 2’ long, broad in the throat; petals yellow, (-12” long; capsule 3-1’ 
long, hairy, though attenuated toward the base; seeds oval, indistinctly 
tuberculated; stamens shorter than the petals ; stigma discoid—Camp Bowie, 
Ariz. (460). Var. LAVANDULZFOLIA, 8S. Watson. (C2nothera lavandulefolia, 
T. & G.)—Much smaller; leaves linear, hairy, obtuse, 4-12’ long; calyx- 
tube much more slender and the “‘calyx-segments less attenuated above”.— 
Collected by Dr. Loew in Arizona. Widely different in appearance. Var. 
Fendleri, S. Watson, may be usually known at a glance by being glabrous, 
having oblong lanceolate leaves and larger flowers, with a broad throat. It 
comes from the same region. 

CEyoruera Grecen, Gray (Pl. Fendleri, p. 46).—‘Scarcely more 
than a variety of the last. More shrubby and diffuse, low, viscidly pubes- 
cent or more or less hirsute; leaves ovate to oblong, 1-3’ long, acute, 
mostly sessile; flowers mostly terminal, calyx-tube slender, 8-15”; petals 
acutish, 3-6” long, capsule }’ long.”—(Warson, Proc. Am. Acad. viii, p. 
590.) Arizona. 

(EnoTHERA ALYssorpEs, Hook. & Arn.—Utah. 

GnotuerA Boorutr, Dougl.—Nevada. 

(ENOTHERA SCAPOIDEA, Nutt.—Utah. Also, var. purpurascens. ‘Flowers 
larger, pinkish-white or purplish, rarely yellow, tube 2-3” long; petals 3-4” 
long.”—(Watson.) Nevada.* 

Gaura coccinea, Nutt—Perennial, from a woody root, canescent ; 
leaves lanceolate or linear, entire or irregularly sinuate dentate, 3-14’ long; 
bracts persistent, about as long as the mature fruit ; reflexed calyx-lobes a 
little longer than the tube; style pilose at base ; stigmatic indusium annular, 
margin entire or nearly so; fruit canescent, contracted in its lower third 
into a thick terete neck—Nevada, Arizona, and Colorado (160, 161). 
Smooth form (159), Colorado. 

Gaura sp.?, No. 233—Willow Spring, Arizona, 7,195 feet altitude. 
In the absence of proper fruit, on which I must depend to aid in assigning 
this specimen to a place, I felt inclined to regard it as merely a form of G. 
coccinea, which the structure of the flower much resembles. Dr. Gray (who 

*It is but just that I should state (what is, however, obvious) that in describing, the species of 


G@nothera I have drawn largely upon Mr. Watson’s admirable monograph of the genus. See Proc. Am. 
Acad. vol. viii, pp. 573-618. 
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has it, without fruit, from Dr. Palmer, obtained in New Mexico) is inclined 
to regard it as G. Drummondii. I believe it will prove distinct from either, 
in which case it might appropriately bear the name of G. Palmeri. 

GavURA PARVIFOLIA, Torr. (in Ann. Lyc. New York, 2, p.200). (G@.coccinea, 
Nutt., var. of T. & G.)—Perennial, much branched from the base; branch- 
lets, leaves, and fruit hoary puberulent; leaves 4-3’ long, linear, irregu- 
larly and sparingly denticulate ; calyx-tube 3-5’ long, a little longer than 
the lobes; stigmatic indusium deeply 4-lobed, and slightly folded around the 
lobes of the stigma; appendages to the filaments rather large, 1” long; 
mature fruit suddenly contracted into a thickish neck at its lower third, 
above acutely 4-angled, intervening faces deeply concave, apex obtuse, 
acute, or even apiculate; style at base slightly villose. Evidently the 
nearer affinity of this plant is with G. coccinea, but since in addition to its 
smaller leaves the stigmatic indusium is constantly 4-lobed, I feel bound 
to keep up the distinction and restore the old name. The bracts too are 
smaller than in G. coccinea, and not caducous as in G. Drummondii, to which 
it has also some points of resemblance-—Cottonwood and Camp Grant, 
Ariz. (349). 

Gaura surrutTa, Engelm (PI. Lindh p. 196).—1-2° high, villose, 
bearded with long, spreading hairs; branchlets, flowers, and bracts glabrous; 
leaves smoothish, lanceolate, attenuated at either end, repand-denticulate, 
lower ones broader, petioled; rachis roughened by the adnate pedicels from 
which the fruit has fallen; fruit ovate-pyramidal, glabrous, acutely four- 
angled, sides concave and hardly roughened. Flowers sometimes. tri- 
merous; appendages at the base of the filaments rather large; stigmatic 
indusium 4-parted and free (its tips at least) from the stigma—Arizona. 

GauRA PaRVIFLORA, Dougl—Valley of the Gila, Arizona (768); Utah. 


LOASEA. 


CrvaLiia* sinuaTa, Lagasca—-Genus of a single species so far as 
known.—Limestone rocks, Camp Bowie, Ariz. (480). Stings the hand like 
a genuine nettle. 


*CrVALLIA, Lag.—Tube of the plumose calyx sbort, oblong; 5 linear lobes erect. Petals 5, 


rc 


pluniose, erect, as long as and similar to the sepals. Stamens 5, erect, filaments very short; anthers 
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Prratonyx Tuursert, Gray (Bot. Mexican Boundary, tab. 22).—South- 
ern Nevada. 

PETALONYX NITIDUS, Watson (Amer. Naturalist, 7, 300)—Differmy 
from the above in having its leaves distinctly petioled, serrate, ‘ vitreous 
and shiny” and nearly alike in size (1-1}’ long) to the ends of the 
branches. Flowers also are in short, dense, cymose panicles.—Also 
from Southern Neyada—Puare IV. Fig. 1. Branch nearly natural size. 
2. Flower. 3. A single petal. 4. Diagonal section through pistil show- 
ing the single suspended ovule and two calyx-lobes. All except the branch 
enlarged. 

Menrzevia nupa, T. & G.—6-18' high, very rough, with short, 
almost cartilaginous bristles, usually branched from the root; leaves 
linear or lanceolate, nearly entire, or deeply pinnatifid; exterior filaments 
more or less dilated, antheriferous; petals nearly or about twice as 
long as the linear calyx-segments; seeds very numerous, winged, and 
somewhat flat—Colorado (764, 765); Fort Wingate, N. Mex., Professor 
Loew, coll. 

Mentzevia aspera, L.—Annual; usually slender leaves, 3-lobed (the 
terminal lobe largest, irregularly toothed); petioles 4’’ long, slender ; flowers 
sessile or nearly so; petals 2” long, equalling the subulate calyx-teeth ; 
capsule 1’ long, regularly club-shaped. The few flattish seeds pendulous, 
under the lens marked with curved longitudinal lines. Not winged.— 
Sanoita Valley, Arizona, at 6,000 feet altitude (642). I had doubtfully 
named this MW. albicaulis, Dougl., but from Mr. Watson’s description in Fl. 
Cal. 1, p. 235, have assigned it here. Number 928 of Thurber’s collection 
is in part the same, but is under MW. albicaulis. 

MENTZELIA ALBICAULIS, Dougl.—Colorado (768); Nevada. 

Menrzevia Lavicauis, T. & G.—Utah. 


linear-oblong, pilose, 2-lobed at base, connective produced beyond the anther-cel!s into an elongated 
sub-inflated process. Staminodia 0. Ovary inferior, 1-celled; style short, stigma ovoid. Solitary 
ovule hanging from the apex of the cell. Fruit dry, indehiscent, oblong or obovoid, crowned by 
the calyx and corolla. Exalbuminous seed, conformed in shape to the cell; testa membranaceous, 
smooth ; cotyledons amygdaline; radicle very short.—Branching herbs, with the habit of Scabiosa, can- 
escent-pubescent, setose, with larger simple bristles arising out of glands, smailer ones short, thick 
[transversely tubercular roughened] ; bark white, shining. Sessile leaves alternate, sinuate-pinnatifid. 
Flowers terminating the peduncles, aggregated in hemispherical heads, silky hirsute. Involucre of 
linear-setaceous bracts.—BENTHAM & HOOKER. 
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CUCURBITACE. 


Evaterium* Wricutu, Gray (Pl. Wright. 2, p. 61).—Stem slender, 
pubescent; leaves reniform or cordate, obscurely 5-lobed or angled; sinus 
deep; apex sometimes distinctly triangular-acuminate, slightly scabrous on 
the under surface and nearly smooth above; margin ciliate, and sometimes 
slightly and remotely denticulate; male flowers rather few, in a slender 
raceme, on capillary pedicels, abundantly covered with minute, globular, 
stalked glands (the pedicels of which are manifest on the margins of the 
corolla-lobes) ; corolla adnate to the calyx, the lobes of which are reduced 
to mere teeth; fruit 1-14’ long, 6” in diameter, covered with glandular, 
_hairy prickles——Cienega, Ariz. (581). Beyond doubt identical with 951 of 
Mex. Bound. Survey. 

APODANTHERAT UNDULATA, Gray (PI. Wright. 2, p. 60).—Trailing vine, 
several feet long. Fruit 3-4’ in diameter—Valley of the Rio Grande and 
Eastern Arizona (373). 

Cucursita{ pierrata, Gray (Pl. Wright. 2, p.60).—“ Root large, fleshy; 


* BLATERIUM, Linn.—F lowers monecious. Male flowers inalong raceme. Calyx-tube urceolate, 
campanulate, or elongate-cylindrical. Corolla salver-shaped, tube short or elongated, inflated, or 
cylindrical; lobes oblong, linear or lanceolate. Filaments united into an elongated column; anthe:s 
mnited into a small oblong or globose head;. linear cells sigmoid, flexnose; connective sometimes 
produced beyond the cells. No rudiment of an ovary. Female flowers solitary. Calyx and corolla as - 
in the male flowers. No rudimentary stamens. Ovary obliquely ovoid, rostrate, hispid, or echinate, 
1-6-celled, often 3-celled with 2 cells many-ovuled and the third empty, rarely 4-celled with one or two 
of them empty, or with 4 small cells, 2 above and 2 below; style columnar or filiform, contracted under 
the large capitate stigma; ovules in cells 2-many, or a single ovule in each of the cellules. Fruit 
obliquely ovoid, rostrate, gibbous, fleshy, 1-many-celled (‘dehiscent at the apex,” Gray). Seeds flat, 
with the margins often crenulate—Annual, climbing herbs, smooth or pubescent. Leaves cordate, entire, 
lobed or parted. Tendrils 2-3-parted.—BENTHAM & HOOKER. 

tAPODANTHERA, Arn.—Flowers monecious or diwcious. Male .flowers racemose. Tube of the 
calyx funnel-shaped or cylindrical, dilated at the base, lobes 5, subulate. Corolla rotate, deeply 5-parted; 
segments oblong or linear. Stamens 8 or 4, sessile in the throat of the calyx; anthers linear, connate in 
the middle; one, or two 1-celled, the remainder 2-celled, cells nearly straight, connective not produced. 
No rudimentary ovary. Female flowers solitary. Calyx as in the male, but more urceolate. Corolla 
like the male. No rudimentary stamens! Ovary ovoid, with 3 placentas; style columnar, with a 3-lobed 
fleshy stigma; ovules many, horizontal. Fruit fleshy, ovoid.—Climbing or prostrate herbs, pubescent 
or hispid. Leaves round, reniform, entire, or somewhat lobed. Flowers rather large, yellow.—BEN- 
THAM & HOOKER. 

¢Cucursira, Linn.—Flowers monecious, all solitary. Male flower:—Calyx-tube campanulate, 
rarely elongated, lobes 5; simple or foliaceous. Corolla campanulate, cleft to or below the middle. 
Apices of the lobes recurved. Stamens 3, inserted in the bottom of the calyx; filaments free; 
anthers linear, confluent into a head, one, 1-celled; two, 2-celled; cells elongated, sigmoid flexuose, 
No rudiments of an ovary. “Female flowers:—Calyx and corolla as in the male. Three rudimentary 
stameus in the bottom of the calyx. Ovary oblong, with 3 placentas; style short, stigmas 3, 2-lobed 
or forked; ovules many, horizontal. Fruit a berry, fleshy, often with a thick rind, indebiscent 
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branches prostrate, running 10-20 feet.” Segments of the upper leaves 
2-4’ wide and 3’ long; lower leaves wider and shorter, somewhat lobed. 
Corolla yellow, 3’ long, funnel-shaped.—Arizona (441). Fruit 3’ in diameter, 
green, with white, longitudinal stripes. 


CACTEA. 
By Dr. GEoRGE ENGELMANN. 


Mamiiarta (CorypHantua) vivirara, Haworth, Engelm. in Watson’s 
Bot. King’s Expl. 117.—A common plant on the Western plains from the 
Missouri to Texas, extending in the mountain regions as far west as Arizona 
and South Utah, the large, deep rose-colored or purple flowers, with fringed 
sepals and lance-linear, acuminate petals, green, oval berries, with light 
brown, pitted seeds, readily distinguish the species. The form of the plains 
is lower and often densely cespitose-spreading; the mountain plant is often 
simple and larger. The largest form, which comes from Arizona, T had at 
one time distinguished as 1. Arizonica, but must now consider it as only a 
gigantic vivipara, 3-5’ high, 4’ in diameter, with spines often over 1’ long 
on rather broad and spreading tubercles. Rothrock, 1874, (203), is a smaller 
form, from Camp Apache, Ariz. 

Mamrivarta (CoRYPHANTHA) CHLORANTHA, n. sp.—Similar to the last, 
but with broader yellow petals; stems oval to cylindrical, 3’ wide, some- 
times 8-9’ high; tubercles compressed from above; 20-25 outer spines gray, 
almost in 2 series; 6-8 or 9 inner ones stouter, 3-1’ long, reddish or 
brownish only at the tip; flowers yellowish or greenish-yellow, crowded on 
the top of the plant, 14’ long and wide, often 1-2 small, fringed sepals on 
the ovary (which also occasionally is seen in vivipara); sepals lanceolate, 
fringed; petals lanceolate or linear-lanceolate, acute, denticulate; 7-9 
whitish stigmas, erect-spreading.—Southern Utah, east of Saint George, Dr. 
Parry. I. E. Johnson. 

Ecutocacrus Wisuizent, Engelm—Very large, often over 3° high 
and half as much in diameter; at first globose, then ovate to cylindrical, 


and many-seeded. Seeds ovate or oblong. Stems annual, roots perennial, often procumbent and rooting. 
Leaves cordate at base and lobed. Tendrils 2-mauy-cleft. Flowers large, yellow. Fruit often very 
large.— BENTHAM & HOOKER. 
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with 21-25 rather sharp ribs; the large linear-oblong areole (very woolly 
when young) bear three kinds of spines, first, 4 very stout, annulated, reddish 
ones, 14-24’ long, the 3 upper ones straight, the lower one hooked; second, 
3-5 lower and usually 8 uppermost spines, slender, but straight, stiff, and 
annulated, of reddish color; third, 12-20 whitish, bristle-like, flexuous, 
lateral spines: flowers 2-23’ long, 15 wide, yellow, outside greenish with 
purple-brown; ovary and fruit imbricately covered with numerous (50-60) 
cordate or reniform crenulate sepals; sepals of tube oblong, ciliate; petals 
broadly linear, crenate, bristle-pointed; style deeply divided into 12-18 
linear stigmas; seeds 1” long or over, reticulate or shallow-pitted.—Southern 
New Mexico. 

Var. Le Conter. (2. Le Contei, Engelm.)—At last clavate from a slender 
base; lower central spine more flattened, curved or twisted, but not hooked; 
flower rather smaller and with fewer parts.—This is the Western form, from 
South Utah and Arizona to and beyond the Colorado River. Dr. Rothrock 
collected, at Camp Bowie, Ariz., a peculiar form (492), which may repre- 
sent another variety, decipiens: globose, 1° in diameter; spines shorter and 
fewer, no straight spines above the 4 central ones, none longer than 1-14 
inches; 10-15 thin flexuous spines on side and upper end of areole; only 
20-25 sepals on ovary. 

EXcHINOCACTUS POLYCEPHALUS, Hngelm. & Bigel. (see Watson in Bot. 
King’s Expl.117).—From the Mojave region to Southwestern Utah. The 
numerous spiny-bristly sepals, and the linear, acute, yellow petals almost 
hidden in a dense cottony wool. 

Ecurinocactus Wuipptet, Engelm. & Bigel; Watson, J. c. 116—On 
the Lower Colorado River and northward into Utah. 

Crrevs (Ecuinocereus) Enerumanni, Parry; Watson, J. c. 117.— 
Throughout Arizona and into Utah and Southern California. Flower 
purple, open only in mid-day sunshine-—Camp Bowie (1002), Mrs. Major 
Sumner. Flower only. May be this or an allied species. 

Cerrrus (cHinocerrus) pHa@NicEus, Engelm.—Globose or oval heads, 
2-3’ high, about 2’ in diameter, several to a great many (sometimes over 
100) from one base, 8—11-ribbed; 8-15 slender, but straight, stiff, amd 
very brittle spines in each bunch, $-14’ long, 1-3 of them more central and 
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a little stouter; deep red flowers, 14-24’ long, half as wide, open equally 
day and night, spatulate, rather stiff petals, rounded at tip—From West 
Texas to Southern Colorado and Arizona, as far west as the San Francisco 
Mountains, Bigelow, and from Fort Whipple, Palmer. 

Cereus (EcHINOCEREUS) TRIGLOCHIDIATUS, Engelm—Few (2-5) 
globose or oval heads, 2-4’ high, 2-24 thick, 6—7-ribbed; areolz more 
distant than in the last; spines fewer, only 3-6, flattened or angular, 
usually curved, about 1‘ long; flowers same as in last.—New Mexico, Santa 
Fé, 1874, Rothrock (39). C. gonacanthus, Engel. & Bigel., which extends 
from New Mexico to the Arkansas River and westward to Zuii, and is 
characterized by its stouter, longer, and more numerous spines, may 
belong to this species; and perhaps both, with numerous other so-called 
species, which vary only in the number of the ribs, the number or form of 
the spines, and the closeness of the spine-bunches, but have all similar 
flowers, may have to be considered as forms of one polymorphous type 
(C. pheniceus). 

OpunTIA (PLATOPUNTIA) BASILARIS, Engelm. & Bigel—A low plant, 
with broadly obovate, often retuse or fan-shaped joints, branching mostly 
from the base, pubescent, as well as the fruit; areole very close, without 
spines, but densely covered with short, yellowish-brown bristles; flowers 
large, rose-purple; fruit dry, subglobose, with rather few, large and thick 
seeds.—Southeastern California to Arizona. Distinct from all other species 
of this region by its mode of growth, its pubescence, the absence of spines 
proper, and the very large (34-5 wide) seeds. The large purple flowers, 
which in the season completely cover the plant, make a beautiful show. 

Opuntia (Pxuatopuntis) Muissourtensis, DC.—Santa Fé, N. Mex., 
1874, Rothrock (6). Common from the plains of the Missouri into the 
mountains. A low, very spiny (whence Nuitall’s name, O. ferox) species, 
with yellow or sometimes (on the Upper Arkansas plains) purple flowers, 
and dry spiny pods, which contain large, much compressed, and broadly 
margined seeds.—Several more, probably half a dozen, flat-jointed Opuntia 
have been noticed in Arizona, some prostrate and with smaller joints; 
others tall, erect, with large joints (to a foot or more in length), many 


of them very spiny; of them not much is known, as the plants are difficult 
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to preserve and flowers and fruit have not often been found or collected. 
Full notes, living joints, good fruit and seed, and pressed flowers are 
desirable, to make us sufficiently acquainted with these plants. The best 
method of preserving the flowers is to split them open before attempting to 
dry them. Living plants or joints are very valuable, but alone are not 
‘sufficient, because in cultivation they very rarely flower and scarcely ever 
bear fruit. 

Opuntia (CYLINDROPUNTIA) CLAVATA, Engelm.—A low, cespitose plant, 
with short (1-3’ high, 1’ thick), clavate, ascending, strongly tuberculate 
joints, the upper areole bearing 4—7 ebony-white, flattened, striate spines, 
surrounded by a number of smaller, bristly ones; yellow flowers, 2’ wide; 
dry, yellow, oval pod, covered with numerous, large, woolly, and long-bristled 
areolee.—E] Rito, New Mexico, Rothrock, in 1874 (92). Also about Santa 
Fé, ete. 

Opuntia (CYLINDROPUNTIA) PULCHELLA, Engelm. (see Watson’s Bot. 
King’s Expl. 119; Simpson’s Report, Botany, t. 3).—A very small, purple- 
flowered species of Nevada. A flower brought home by Mr. Bischoff was, 
by a singular error, enumerated in the Catalogue of 1874 as Cereus viridi- 
florus. 

OpuNnTIA (CYLINDROPUNTIA) ARBORESCENS, Engelm. (see Watson, J. ¢. 
120).—Cuero, New Mexico (101), Rothrock, in 1874; Cienega, South Arizona 
(near Tucson), the same (584); and from Camp Bowie, Ariz. (1002), by 
Mrs. Major Sumner. This handsome species extends northward to the 
plains of Colorado and Pike’s Peak, covering extensive tracts. Remark- 
able for its horizontal, often whorled, branches; purple flowers, 2-24’ in 
diameter; ovary often with some spiny bristles, which at maturity disap- 
pear. The skeleton, as the cactus wood is rather fancifully called after the 
soft tissues have rotted away, forms a heavy, hollow cylinder, with regular 
rhombic holes or meshes corresponding to the tubercles and spine-bunches 
of the plant, and makes excellent canes. This species is closely allied to 
the Mexican O. imbricata and O. decipiens, arborescens being the northern, 
larger-flowered form, but the seeds are different. 

Opuntia (CYLINDROPUNTIA) BigELovu, Engelm. (Pac. R. R. Rep. 4, 
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Bot. 50, t. 19)—An erect, bushy plant, 10-12° high, with oval or sub- 
cylindric joints, bearing on short oval tubercles 3-5 large (1’ long) and 


o, whit- 


many smaller spines, the larger ones loosely covered by glistening, 


ish sheaths; purple flowers, small, 1 inch wide; fleshy, greenish berry, 
numerous small and very irregular seeds, or often abortive; wood a wide, 
fragile tube with short meshes. 

OpuntTIA (CYLINDROPUNTIA) TESSELLATA, Hngelm.—Very bushy, from 
a stout trunk, with solid wood, sometimes several inches thick; ultimate 
branches as thick as a swan’s quill, covered with angular, flattened, ashy- 
gray tubercles, the uppermost bearing at their upper end single, long, loosely 
yellow-sheathed spines; flowers small (about # of an inch wide), yellow; 
small fruit, oval, covered with long, soft, brown bristles. Pac. R. Rep. /. ¢. 
t. 21.—On both sides of the Lower Colorado River, 6—7° high; the yellow, 
shining spines, crowded on the upper end of each year’s growth, together 
with the scale-like tubercles, give the plant a singular and striking appear- 
ance. , 

There are several other cylindric Opuntia in Arizona, not collected in 
these Expeditions, and for the most part only imperfectly known. It is 
desired to direct attention to this interesting group, which, on account of the 
bulky forms and forbidding armament, are too much shunned by travellers.— 
Opuntia echinocarpa, Engelm. & Bigel., is a low and very spiny bush, with 
yellowish flowers and dry, spiny fruit. Opuntia acanthocarpa, Engelm. & 
Bigel, is taller, with elongated tubercles, or rather ridges, copper-colored 
flowers, and dry fruit bearing few, but stouter spines. 0. mamillata, 
Schott, and fulgida, Engelm. & Bigel., are allied to O. Bigelovw, with 
thick tubercles or prominent crests, the former with small, the other 
with numerous long and shining, sheathed spines; fruit often abortive. 
Good specimens with flower, fruit, and good seed of the same plant 
(so that mixing species and forms may be avoided) are very desirable, 
as we know scarcely anything more about them than what the botanists 
of the Mexican Boundary Commission (often at the most unfavorable season) 
could find out, twenty-five years ago. Opuntia leptocaulis, DC. (0. frutes- 
cens, Engelm.), the most slender Opuntia known, bushy, with branches like 


pipe-stems, small yellow flowers, and red, somewhat fleshy berries, is common 
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from North Mexico, through Texas, to Arizona. It has been said that its 
flowers, contrary to the habit of the genus (which has diurnal flowers—i. e., 
open in sunlight), are nocturnal, which, however, is now positively denied. 


FICOIDE:.* 


Mo.ivuco verTicILLATA, L.—Point of Mountains, Arizona (728). 


UMBELLIFERZ. 


Eryneium Wricutu, Gray (Pl. Wright. 1, p. 78).—Erect, smooth, 
pale, somewhat branched; lower leaves narrowly spatulate, regularly pec- 
tinate or toothed, with each tooth terminating in a bristle; stem-leaves 
lanceolate, 3-5’ long, deeply cleft, with the divisions terminating in a bristle; 
upper leaves shorter, more deeply and palmately parted; petals blue, with 
a long, inflexed point; leaflets of the involucre longer than the head; inner 
bracts slightly exceeding the flowers.—Sanoita Valley, Arizona (603), at 
6,500 feet altitude. 

MusENIUM}t TRACHYSPERMUM, Nutt.—Branching from the base; radical 
leaves ascending, petioled, pinnately parted, with the segments pinnatifid; 
rachis broad, 1-2”; fruit nearly as broad as long, and slightly roughened ; 
involucel of 8-10 leaflets, 2-4’ long, narrow, but slightly dilated up- 
ward.— Colorado (726). 

Cicuta mMacu.LaTa, L.—Nevada and Utah. 

Carum Garrpnert, Benth. & Hook.—Nevada, where, as in Utah, the 
tubers are an important article of food with the Indians. 


* FIcoIDExZ.—“A miscellaneous group, chiefly of fleshy or succulent plants, with mostly opposite 
leaves and no stipules; differing from Caryophyllacew and Portulacacee by having distinct partitions to 
the ovary and capsule (which are therefore 2-many-celled) ; the petals and stamens sometimes numerous 
in the mannez of Cactacee (but the former wanting in most of the genera); agreeing with all these 
orders in the campylotropous or amphitropous seeds; the slender embryo curved partly or completely 
round a mealy albumen.”—F. Cal. p. 250. 

+t Musrnium, Nutt.—Calyx-teeth conspicuous. Petals clawed, obovate, pointinflexed. Stylopodia 
small, depressed, styles rather short. Fruit ovate, slightly compressed on the side, commissure rather 
broad; carpels 5-angled, a little compressed on the back, with the primary ribs filiform, rather promi- 
nent, lateral ones contiguous. Vittw many. Carpophore bifid. Seed compressed a little on the back, 
with the sides a little incurved.—Perennial, cespitose herbs, branching from the base, smooth. Leaves 
pinnate or bipinnatifid, segments pinnatifid. Many-rayed umbel compound. Involucre none. Invo- 
lucel of a few short leaflets. Flowers white or yellow.—BENTHAM & HOOKER. 
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BeruLa* ANGUSTIFOLIA, Koch. (Siwm angustifolium, L.)—San Luis Val- 
ley, Colorado, in hot springs, the temperature of which is 80° Fahr., and 
in spring water at Fort Tejon, Cal., where the water has a temperature of 
62° Fahr. In neither of these locations was there much of a yearly 
variation in temperature of the water, yet in one instance, as in the other, 
the plant grew luxuriantly, the difference in the temperature of the water 
at the two places being 18° Fahr. (732, 262.) 

Sium cicuraFouium, Gmelin. (Apiwm lineare, Benth. & Hook )—San 
Luis Valley, Colorado (730, 732). 

CYMOPTERUS ALPINUS, Gray.—Low annual shoots 2-5’ high, from a 
perennial root; leaves bipinnatisect or bipinnate, segments 2-4” long, linear, 
acutish, glabrous, or very minutely puberulent; scape as long as or exceed- 
ing the leaves; involucels 5—7-parted, segments linear or lanceolate, as 
long as the flowers; calyx-teeth conspicuous, subulate; fruit thickish winged, 
with the marginal ones a little wider than the others; vittse one im each 
interval and two on the commissure, all small. Flowers small, yellow.—I have 
taken the character of this fruit from No. 213 of Hall and Harbour. The 
material, moreover, is very scanty. If, however, the specimen examined 
by me is fairly a representative one, the resemblance between it and 
Gnanthe is too obvious to escape attention, especially when we remember 
that with the other peculiarities it has no carpophore.—Griffith’s Peak, near 
Georgetown, Colo., at 11,500 feet altitude (725, 731); also accredited by 
Porter to Mount Lincoln, Colorado, at an elevation of 13,000 feet. 

CyMopTERUS GLOMERATUS, Raf.—3-=8' high; caudex 1-2’ high, branching 
from the summit; peduncles shorter than the leaves; leaves ternately 
divided, deeply bipinnatifid, on long petioles, which are dilated at base. 
Umbels on very short rays; involucels palmately parted, unilateral and 
sometimes coherent with the rays of the umbellets; flowers white ; fruit in 
my specimen, No. 210, of Hall and Harbour, with marginal wings thin and 
expanded and with the dorsal ones only a little less so. I must confess my 


* Bervua, Koch.—Calyx-teeth minute. Stylopodium conical and styles short. Truit nearly glo- 
bose, with a broad commissure, emarginate at base, the ribs nerve-like, not raised above the thick 
epicarp; oil-tubes numerous and contiguous, surrounding the terete seed. Carpophore 2-parted, very 
slender.—A smooth, perennial aquatic; leaves pinnate and serrate ; involucres and involucels of several 
leaflets; flowers white.—Fl. Cal., p. 260. 
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inability to find any trace of carpophore, either free or adherent, to the 
carpels—Denver, where in June it is quite common on the plains. 

Licusticum mMontanuM, Bentham & Hooker. (Thaspium? montanum, 
Gray.)—1-2° high, often branched; leaves twice ternately divided; lobes 
linear, linear-lanceolate, or lanceolate, 9-18” long; petioles 1-4’ long, widely 
dilated into a sheath toward the base; fruit variable, oval or broadly oval, 
marginal wings broader than the others, or sometimes the dorsal as much 
dilated as the marginal; vittee single or double in each interval; involucre 
none; involucels of 5-9 setaceous bracts, which are 2—4’’ long; flowers 
bright yellow.—Central Colorado, reaching as high as 12,000 feet altitude 
(716, 719, 720, 724), and in Arizona, at Willow Spring, at 7,195 feet 
altitude (253). In the majority of cases in my specimens, one carpel has 
entirely, or almost entirely aborted. 

Ligusticum apurotium, Benth. & Hook.—Twin Lakes, Colorado (717). 

THaSsPIUM TRIFOLIATUM, Gray.—South Park, Colorado (727). 

AnceticA WHEELERI, Watson (American Naturalist, 7, 301).—‘‘Tall 
and stout, roughly puberulent, leaves biternate; leaflets ovate-oblong, 
2-3’ long, acute, incisely serrate, the teeth broad and mucronate, middle 
leaflets petiolulate; umbels naked; rays numerous, unequal, becoming 2—5’ 
long; pedicels and ovary hispid; petals apparently white; fruit broad- 
elliptical, 3’ long, sub-pubescent, the dorsal wings thick, narrower than 
the lateral ones, Utah.” 

ANGELICA LINEARILOBA, Gray (Proc. Amer. Acad. vii, p. 347).—South- 
ern Sierra Nevada, at 9,500 feet altitude (355). 

ARCHANGELICA GaueELiniI, DC.—Twin Lakes, Colorado (712). 

Feruuta MULTIFIDA, Gray (?).—From Utah, the Expedition has simply 
the leaves of what Mr. Watson doubtfully refers here. 

PrucepaNnum sativum, Benth. & Hook. (Pastinaca sativa, L., Gray’s 
Manual.)—Utah. Introduced. 

Heracteum Lanatum, Michx.—Twin Lakes, Colorado (713), and New 


Mexico? Hance. 
CORNACE A. 


Cornus pusescens, Nutt—Utah. A specimen from Loma, Colorado, 
is donbtfully placed here. ‘Specimens too poor. (79.) 
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“GARRYA* FLAVESCENS, Watson (Am. Naturalist, 7, 30!).—Silky- 
pubescent, with straight, appressed hairs ; leaves yellowish, elliptic-oblong, 
acute at each end, 1-23’ long, glabrate above, entire, revolute on the 
margin; petioles 3-6” long; aments pendulous, the bracts broad-ovate, 
connate, foliaceous, acute or the lower ones acuminate, 6-10 pairs; sterile 
aments rather loose, 1-2 inches long, the flowers 1-3, on pedicels equalling 
or exceeding the ample bracts; fertile aments crowded, 1’ long, with solitary 
flowers and densely pubescent fruit—From Southern Nevada and Utah to 
Arizona and New Mexico; growing 5-8° high.” 


CAPRIFOLIACEZ. 


Avoxat Moscuate.uina, L.—Leaves mostly radical, 2-3’ long, ternately 
bi- or triternate, segments again trifid ; flower-stems as long as, or longer 
than, the radical leaves, with a pair of trifid leaves. Head of about five 
greenish flowers terminating the stem, the terminal flower with fewer lobes 
to the calyx and corolla, and also fewer stamens than the lateral flowers. 
Berry green.—In shaded mountain ravines in Colorado, at 11,000 feet 
altitude. 

SamBucus GLauca, Nutt.—Willow Spring, Arizona (250); Utah. 

Sambucus Mexicana, Presl.?—Camp Lowell, Ariz. (near Tucson); 
a small, much branched tree, 10° high and 5’ in diameter; bark light brown; 
young branches and petioles densely canescent; leaves on the under surface 
less so, nearly glabrous above ; leaflets usually 5, 15-3’ long, terminal one 


* GaRRYA, Doug]. ex Lind]. Bot. Reg. t. 1686.—Flowers dicecious; aments between the united 
bracts Male flowers, with a 4-parted calyx, with the spreading linear segments valvate, apices 
sometimes cohering. Petals 0. Stamens 4, opposite or alternate to the sepals, filaments free ; anthers 
fixed by the base, linear introrse or laterally dehiscent. Disk and rudiments of the ovary obscure. 
Female flowers, with the calyx-tube ovoid; lobes of the limb 2, opposite, short or obsolete. Rudi- 
ments of the stamens and disk 0. Ovary 1-celled; styles 2, filiform and erect, or short and recurved, 
longitudinally stigmatose within ; ovules 2, hanging parallel from the apex of the cell; funiculus elon- 
gated. Berry ovoid, crowned by the persistent styles, 1-2-seeded. Seeds oblong, compressed, testa 
membranaceous, transversly rugose. Albumen copious, fleshy ; embryo cylindrical, minute, cotyledons 
oblong, radicle terete—Shrubs, with 4-angled branches. Leaves opposite, petioled, entire or denticulate, 
penninerved, evergreen, petioles connate at base. Flowers small, not articulated with the pedicel— 
BENTH. & HOOK. 

tApoxa, Linn. Gen. n. 501.—Leaves ternately divided. Calyx with two or three spreading teeth 
or lobes. Corolla with a very short tube, and 4 or 5 spreading divisions. Stamens 8 or 10, in pairs, 
alternating with the divisions of the corolla, and inserted on a little ring at its base. Styles 3-5, very 
short, united at the base. Ovary 3-5-celled, with one ovule in cach cell. Fruit a berry —BENTHAM, 
Handbook of the British Flora. 
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generally the largest, oblong, irregularly serrate to within 6” of the acute tip; 
inflorescence corymbose, ‘‘ corymb 5-rayed”; stamens two-thirds as long as 
the petals; anthers oval or somewhat cordate. Fruit I have not seen. (712.) 

SamBucus RACEMOSA, L., var. PUBENS, Watson.—Clear Creek Carfion, 
Colorado. 

SYMPHORICARPUS ROTUNDIFOLIUS, Gray (Pl. Wright. 2, 66).—‘“‘ Leaves 
orbicular, or ovate-rotund, small and with the branches softly pubescent; 
flowers solitary in the axils; bracteoles shorter than the ovary, and with 
the teeth of the cup-shaped calyx ovate, obtuse and glabrous; corolla 
funnel-shaped, smooth within, lobes longer than the stamens. 3-4° high, 
much branched; leaves 5-9’ long and nearly as wide, entire or often 
repand, petiole a line or less in length.’—Nevada. Not having access to 
the specimen, I quote the above original description bodily from Pl. Wright. 
In vol. v, King’s Report, Mr. Watson places this under S. montanus, H. B. 
K. Later, however, he keeps them apart in his catalogue published by this 
Survey in 1874, p. 10. 

SyMPHORICARPUS OREOPHILUS, Gray (Revis. Symph. Jour. Linn. Soc. 
vol. xiv, p. 12).—Low, branching shrub, with a loose, grayish epidermis; 
leaves oblong, obtuse, sessile or nearly so, thickish, somewhat glaucous-below, 
entire or slightly undulate; principal veins below more or less pubescent, 
6-12" long and half as wide; inflorescence racemose along the short, lateral, 
leafy branchlets ; flowers rising from the axils of the leaves on short pedicels, 
which are terminated by a pair of minute bracts one-fourth as long as the 
mature capsule; ovary oval, constricted under the persistent calyx-lobes, 
which are $’’ long and very obtuse ; corolla cylindrical, 4-6” long, lobes 4” 
long, rounded, naked in the throat, but a little hairy inside toward the 
bottom; stamens included, on very short filaments rising just above the 
sinuses; anthers oblong, apiculate; stigma 2-lobed and one-third as long as 
the corolla-tube-—South Park, Colorado (18). Leaves smaller, but plant 
bearing a general resemblance to & racemosus. 

Linn#A BOREALIS, Gronov.—Twin Lakes, Colorado, at 11,000 feet 
altitude. 

LonicreRA InvoLucrata, Banks.—Colorado (19). 
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Bouvarpia* HIRTELLA, H. B. K., var. quaTernirouia. (B. quaterni- 
folia, DC., Prod. vol. iv, p. 365).—Low shrub, often much branched; older 
shoots clay-colored, younger dark green and puberulent; leaves short-peti- 
oled, thickish, lanceolate to broadly oval, acute, commonly three in a whorl, 
sometimes more, or again reduced to two, opposite, slightly hispid on upper 
surface, nearly glabrous on lower (except on the principal veins), and ciliate 
on the margin, 1-2’ long, 5-10’ wide; corymbs trichotomous. Corolla 
12-18” long, glandular puberulent, smooth or nearly so in the throat, lobes 
1=2” long; stamens sessile, oblong and slightly emarginate at base; calyx 
covered with a short, stiff, white pubescence, tube half as long as the acute, 
narrowly lanceolate lobes.—Camp Bowie, Ariz., at 5,500 feet altitude 
(478). I can find no description that exactly answers for this plant, yet 
it comes nearest to Bouvardia quaternifolia, DC., which, with B. Jaquinii, 
Iam persuaded (from the description) are merely forms of hirtellu. The 
species varies within wide limits. 

MITRACARPIUM} BREVIFLORUM, Gray (Pl. Wright. 2, p. 68)—Annual, 
4-8’ high, unbranched, slightly four-angled, nearly smooth; leaves 10-14” 
long, 2-4” wide, having between their bases a dense capitulum of small, white 
flowers; bracts bristle-like, very delicate; calyx-teeth unequal, the two longer 
twice as long as the calyx-tube, subulate, the two shorter very small; terminal 
head of flowers, according to Dr. Gray, is subtended by four leaves — 
Sanoita Valley, Arizona (605). 


* Bouvanrpi, Salisb.—F lowers in clusters at the end of the branches. Calyx with 4 slender lobes. 
Corolla with a long and slender or somewhat trumpet-shaped tube and 4 short spreading lobes, valvate 
in the bud. Anthers 4, almost sessile in the throat. Style 1; stigma of 2 flat lips. Pod small, globular, 
2-celled; seeds wing-margined.— Gray, in Field, Forest, and Garden Botany. 

t MirracarpiuM, Zuccar.—Flowers hermaphrodite, capitate. Calyx-tube turbinate-obovoid, or 
sub-globose; teeth 4-5. Two often longer than the others, sometimes with smaller ones between, per- 
sistent. Corolla salver- or funnel-shaped, tube often encircled inside by a hairy ring; lobes of the limb 
4, valvate, spreading. Stamens 4, inserted on the throat of the corolla; anthers fixed by the back. Disk 
fleshy. Ovary 2-, rarely 3-celled. Style with two shortish, linear branches; amphitropous ovules soli- 
tary in the cells. Fruit didymous, membranaceous, opening transversely at or below the middle, the 
upper part going with the calyx and exposing the seeds, the septa remaining in the other portion. Sceds 
oblong, globose, with the ventral face flat or 4-lobed; testa membranaceous, albumen dense, fleshy ; 
cotyledons foliaceous.—Erect or prostrate herbs, root frequently perennial, branches 4-angled. Leaves 
opposite, linear-lanceolate or ovate, the upper ones often the longer, the setose, shcathing stipules connate 
with the petiole. Flowers in dense heads, minute, white, often intermixed with bristles.—BenTuaM & 
Hooker. 
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GALIUM MICROPHYLLUM, Gray (PI. Wright. 1, p. 80).—Smooth, ascend- 
ing, ribbed stems, quadrangular, with obtuse angles; four linear-lanceolate 
leaves in a whorl, 3-5’ long, with distinct mid and marginal nerves, some- 
what apiculate ; peduncles axillary, one-flowered, or more frequently (in my 
specimens) proliferous from the involucre; fruit pruinose—Tanks south 
of Camp Apache, Ariz. (271). A well-marked species. 

GALIUM ASPERRIMUM, Gray.—(425), from Mount Graham, Arizona, 
appears to be a form of this, with the fruit minutely tuberculate. 

GALIUM ASPERRIMUM, Gray? (Pl. Fendl. p. 60)—Mount Graham, Ari- 
zona, 9,000 feet altitude (425). Ovary in my specimens minutely tuber- 
culate, rather than hairy. Mature fruit I have not seen. Indeed, I am not 
sure that the specimen may not prove to be G. Aparine, to which it appears 
closely related. If so, then it must be truly indigenous. 

Gauium TRIFIDUM, L—San Luis Valley, Colorado (15, 16). 

GALIUM BOREALE, L—Common and variable, in Colorado (17); Utah 


VALERIANACE 


PLECcTRITIS concESTA, DC.—Nevada 

VALERIANA DroIcA, L., var. syLvatica, Watson.—South Park, Colorado, 
at 10,000 feet (773). 

VALERIANA EDULIS, Nutt (V. ciliata, T. & G.)—Radical or stem leaves 
inay be entire or pinnately parted, or with any degree of division between. 
Valerian odor is very strong in this species on boiling—South Park (774). 


COMPOSIT i. 


Stevia * canescens, Benth —Erect, 4-6° high, glabrous or puberulent 
below, rather roughly canescent above; leaves linear or oblanceolate, with 
smaller ones fascicled in their axils, serrate toward the apex, entire and 


*SruviA, Cay.—Flowers of the head all perfect and tubular. Involucre of 5-6 narrow, hard, 
subequal bracts. Receptacle flat, naked. Corollas equal, regular, slender; lim) sometimes rather large, 
5-cleft. Stamens appendiculate, obtuse at base. Branches of the style long, slender, and obtuse. Achenia 
linear, 4—5-angled. Pappus of two kinds, i. e., small scales and bristle-like awns, one or both kinds present 
in the same flower.—Herbs or erect shrubs, not usually much branched. Leaves opposite, or the upper 
alternate, often 3-nerved and serrate, or sometimes 3-cleft or entire. Heads irregularly loosely paniculate 
or in a close corymb. Flowers white or purple, sometimes a little longer than the involucre. Achenia 
smooth or ciliolate on the angles.—BENTHAM & HOOKER. 
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gradually tapering to a petiole below; scales of the involucre rather hard, 
acute, with distinct midribs, roughly pubescent; pappus of short scales 
and 4—5 upwardly barbed awns; achenium linear, with five ciliolate angles. 
Corolla narrowly tubular——Sanoita Valley, Arizona (607). So far as any 
mere description goes, this plant answers better to S. serrata, Cay. in Prod. v, 
p- 118, than to canescens. However, as it has been compared for me by 
Professor Gray, I cannot doubt it is correctly placed under the latter name. 
732, from Mount Graham, Arizona, at an altitude of 9,000 feet, appears to 
be a distinct species (probably new), with broader, shorter leaves, less 
attenuated at base, with an expanded tube to the corolla, larger scales in 
the pappus, and red tips to the pappus awns. Lacking proper means of 
comparison, I provisionally refer it here. 

Eveatorium Beruanpiert, DC. (Gray, Bot. Mex. Bound. p. 76, where 
its affinities are discussed).—Herbaceous, 2° high, sub-puberulent below, 
puberulent above; leaves petioled, opposite, ovate or triangular-cordate, 
crenately serrate, 1-2’ long and half as wide; flowers about 20 in a head; 
pappus not larger than the corolla; achenium very slightly scabrous on the 
angles; scales of the involucre in twe series, acute and ciliolate—Sanoita 
Valley, Arizona (606). 

EupaToriuM PuRPUREUM, L.—Utah. 

BRICKELLIA (CLAVIGERA) LONGIFOLIA, Watson (Amer. Naturalist, 7, 
301)—“Very slender, with spreading branches, glabrous, with a slight 
scabrousness ; leaves linear, acuminate, 2-5 inches long, flat, entire or 
obscurely sinuate-toothed, rough-margined, 3-nerved, punctulate ; flowers 
on short, slender pedicels, axillary, and in small, loose, terminal clusters ; 
involucre glabrous, 2” long, the scales acutish or the inner linear ones obtuse 
or truncate, spreading; achenium 10-striate, slightly and minutely hairy on 
the angles, nearly a line long; pappus soft, minutely barbulate, but little 
longer than the achenium.—Southern Nevada. Also collected at Kanab, 
Southern Utah, by Mrs. EK. P. Thomson.”—Puate V. Branch, somewhat 
enlarged. Figure 1. A single head of flowers. 2. A single flower. 3. 
Style, enlarged about 15 diameters. 4. Receptacle and involucre. 5. 
Achenium and pappus. 6 A bristle of the pappus, enlarged about 20 
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diameters. Except where otherwise specified, the figures are enlarged 
about 10 diameters. 

BRICKELLIA BETONICHFOLIA, Gray (Pl. Wright. 2, 72)—Erect, covered 
with spreading, jointed hairs ; leaves sessile, ovate, 3-nerved, crenate, hairy 
and somewhat glandular above and below, becoming smaller toward the 
top and gradually reduced to mere bracts; 2—4 heads of flowers on pedun- 
cles from the axils of the upper and opposite leaves; involucre in two or 
three series, all acute and ribbed, but the inner twice longer than the outer; 
pappus rough and achenium silky villose——Arizona, Prof. Oscar Loew. 

BrickeLtia Wricutu, Gray (Pl. Wright. 2, 72).—Sub-shrubby, 4° 
high, much branched, glabrous or puberulent below, sub-scabrous and 
glandular above; leaves petioled, cordate, irregularly crenately toothed; 
veins prominent below; inflorescence thyrsoid-paniculate, each branch 
from the axil of a small leaf or branch; pedicels distinctly glandular hairy; 
heads about 15-flowered; corollas slender and styles much exserted; achenia 
hirto-puberulent; pappus roughish; scales of the involucre in about three 
series, purple-tipped, plainly nerved, obtuse——Black River, south of Camp 
Apache, Ariz., at 5,000 feet elevation (793). 

BrickeLiia Cairornica, Gray.—Nevada and Utah. 

BRICKELLIA GRANDIFLORA, Nutt—Colorado (422, 423). 

Liarris scariosa, Willd —Dwarfed specimens from Trout Creek, Colo- 
rado (458). 

XANTHOCEPHALUM* GYMNOSPERMOIDES, Benth. & Hook. (Gutierrezia? 
gymnospermoides, Gray, Pl. Wright. 2, 79.)—Smooth, erect, herbaceous, 2-3° 
high ; leaves lanceolate, entire or nearly so, tapering into a petiole, slightly 
glistening with a gummy exudation, 2-3’ long, and about 6” wide; heads 
in a compound corymb; rays many, rather small, without pappus; disk- 
flowers with a minute crown-like pappus of chaff, which in the central 


* XANTHOCEPHALUM, Willd.—Heads heterogamous; flowers of the ray pistillate, numerous, about 
1-seriate; disk-flowers perfect, fertile. Involucre hemispherical or broadly campanulate; bracts in many 
series, imbricated, coriaceous, with appressed or spreading tips, the outer ones smaller. Receptacle 
plane, foveolate. Pistillate corolla ligulate, sub-entire, spreading, elongated or small; perfect flowers 
regular, tubular; limb somewhat enlarged, 5-cleft at the apex. Anthers entire, obtuse at base. Style 
of the perfect flowers with flattened branches; appendages triangular or lanceolate. Achenia hardly 
compressed, smooth or striate. Pappus of minute chaff, coroniform or none.—Herbs or shrubs, with 
erect or ascending stems, often branching. Heads middle or large sized, solitary, on the end of the 
branches or loosely corymbose. Flowers all yellow. Achenia smooth.—BENTHAM & HOOKER. 
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flowers is sometimes produced into about six small, rigid bristles; involucre 
glutinous, with spreading tips; receptable flattish, alveolate. Separated 
from Gutierrezia by Bentham and Hooker on account of its numerous rays 
‘and coroniform pappus.——San Pedro River, Arizona (551), and old Camp 
Crittenden, Arizona (667). 

GuTiERREzIA Evuruamia, T. & G.—(411, 412, 414, 415.) 410 is the 
same, verging toward microcephala; from Colorado, Arizona, New Mexico. 
Number 378 of the Sutton Hayes Collection appears in my herbarium 
under name of G. microcephala, and doubtless correctly, but it is so near 
some forms obtained by the Expedition that pass for G. Huthamie that one 
may well doubt the propriety of keeping them distinct. 

GRINDELIA SQuARROSA, Dunal.—Colorado (Loew, 100). Utah. 

GRINDELIA MICROCEPHALA, DC. (G. inuloides, Willd., var. microcephala, 
Gray, Bot. Mex. Bound, p. 8!.)—Stems erect, smooth, branching some- 


what; leaves thick, rigid, oblong, entire or slightly toothed toward the apex. 
Amplexicaule or sessile, inflorescence cymose(?); pappus (in my specimen) 
none in the ray-flower, and of only two awns in the disk; scales of the 
involucre almost always destitute of subulate tips, thick, oblong, and 
acute in several series, the inner of which are the larger; achenia_ flat- 
tened, four-angled, with corky angles, smooth——Southern Arizona (796). 

Hereroraeca* scasra, DC.—Erect, much branching, somewhat rough, 
with long, spreading hairs arising from glandular bases; upper leaves 
rough, veiny, sessile or clasping, oblong or ovate, entire or toothed; lower 
ones petioled; inflorescence in a spreading panicle; achenia of the ray 
smooth, of the disk densely covered with appressed silky hairs.—Moist 
ground near Camp Lowell, Ariz. (703). 

CuRYSOPSIS VILLosA, Nutt.—F rom among the multitude of forms under 


* HETEROTHECA, Cass.—Heads hetercegamous, radiate, with the rays in 1-2 series and pistillate; 
flowers of the disk perfect. Involucre hemispherical or broadly campanulate; bracts imbricated in many 
series, harrow margin subscarious, exterior onessmaller. Receptacle flat, alveolate, fimbrillate. Female 
flowers with ligulate, sub-entire corollas. Perfect flowers with regular, tubular corollas, somewhat 
enlarged above and 5-cleft. Anthers obtuse, entire, or a little emarginate at base. Branches of the 
styles of the perfect flowers flat, with long, narrow, or sometimes triangular and short appendages. 
Achenia flat, with a thickish margin and an obtuse apex. Pappus of the ray none, of the disk of an 
outer series of very short bristles, and an inner series of long scabrous bristles—Erect, rough herbs, 
witb alternate and often dentate leaves. Heads rather large, loosely paniculate or in a close corymb. 
Flowers all yellow. Achenia glabrous or silky villous. Pappus rusty-colored.—BENTHAM & HOOKER. 
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this species, I can recognize var. hispida, Gray, which is best marked, with 
its leaves lanceolate and acute, or spatulate, oblong and obtuse, from 3—1’ 
long; plant hispid, with short, stiffish, and more or less dense hairs. (555, 
464, from Colorado, 792 from Arizona, and an unnumbered one collected by’ 
Loew in New Mexico; var. foliosa, Watson, more leafy, with leaves obovate- 
spatulate, 1’ long, and more or less canescent, running into C. canescens, T. 
& G. (791, 182, from Arizona, and 552 from Colorado). Canescent form 
(724) from Southern Arizona is well marked.) 

Var. Rurrer1.—Stem erect, densely leafy; leaves 1-14’ long, lanceolate, 
acute, densely covered with long, white, silky hairs; leaves gradually reduced 
to bracts under the involucre; ray-flowers ?’ long, 1-14’ wide-—Sanoita 
Valley, Arizona (662). This may be reduced to C villosa var. canescens, 
which is apparently its nearest ally, yet it is quite different from any speci- 
mens of the latter that I have in my collection. 

Aptopappus* Macronrma, Gray (Proc. Amer. Acad. 6, p. 542)—Twin 
Lakes, Colorado, 9-10,000 feet altitude (451). 

‘‘APLOPAPPUS CERVINUS, Watson (Amer. Naturalist, 7, p. 301).—Low 
(6 inches high), suffruticose, resinous-scabrous, the short herbaceous stems 
leafy to the top; leaves oblong-lanceolate, 4-6” long, shortly cuspidate, 
attenuate to the base, entire, sub-scabrous, 3-nerved; heads 3-4” “long, in 
corymbs of 3-5, terminating the branches; outer involucral scales linear, 
acuminate, with setaceous, spreading tips, the inner chartaceous, acutish, 
with scarious, lacerated margins, erect, nearly equalling the pappus; rays 
few, narrow, and but little exceeding the disk; style exserted; achenia 
linear, pubescent—Nearest to A. suffruticosus, Gray, Antelope Cation.” 
Utah.—Warson, Ul. ¢—Puate VI. 1. Branch, natural size 2. Inner invo- 
lucral scale. 8. Outer involucral scale. 4. Disk-flower. 5. Style and 
stigma. 6. Anther. All except the branch enlarged. 

Aptopappus Fremonti, Gray (Jour. Bost. Nat. Hist. Soc. v. 5).— 
Glabrous, 1° high; corymbosely branched above, with the leafy branches 


* APLOPAPPUS, Cass.—Heads several- to many-flowered, heterogamous with fertile rays, or homo- 
gamous and destitute of rays. Involucre imbricated,in 2-several rows; scales with mostly acute and 
often somewhat spreading tips. Receptacle flat or nearly so, foveolate or alveolate. Appendages of the 
style usually elongated-subulate. Achenia variable in shape. Pappussimple, of copions, unequal, rigid, 
capillary bristles, which are more or less rough.—Herbs or under-shrubs, with yellow flowers, and 
pappus tawny or reddish, not often white.—(After Gray, Fl. Cal. vol. 1, p. 310.) 
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terminated by a rather large head; leaves oblong to linear-lanceolate, acute, 
sessile, coriaceous; scales of the involucre oblong, mucronate, in several 
series (inner ones much the longest), more or less ciliate; ray-flowers vari- 
able in length, but in my specimens one-third longer than the tawny 
pappus of the disk.—Loew, near Pueblo, Colo. (15). 

Aptopappus Parryl, Gray.—T win Lakes, Colorado (471). 

Aptoppapus Nurrauun, T. & G.—6’ high, from a woody base, more or 
less densely covered with a close, rather ashy pubescence; leaves obovate 
or lanceolate cuneate, thickish, serrate, the teeth tipped with long bristles; 
head smallish (3” in diameter); rays none; disk-flowers 20-25, hardly as 
long as the fulvous pappus; scales of the involucre in about three series, 
thickish, rather obtuse, and with scarious margins.—Loew, Arizona (17 a). 

APLOPAPPUS GRACILIS, Gray.—10-18' high; many wiry stems from the 
same root, sparsely covered throughout with long and delicate white hairs; 
small lower leaves pinnatifid, lobes rounded; upper leaves entire, narrowly 
linear, 8-6’ long; heads 8-5’ in diameter; scales of the involucre in several 
series, acute and somewhat mucronate or hairy tipped, half as long as the 
rays; receptacle deeply fimbrillate; bristles of the pappus distinctly un- 
equal.—Sanoita Valley and Camp Apache, Southern Arizona (596); and 
var. denudatus, Torr., also from Arizona. 

APLOPAPPUS SPINULOSUS, DC.—Much branched, from a woody base, 
softly puberulent or canescent; leaves pinnately parted, 6-18” long, rather 
rigid; lobes again often variously divided, and tipped with a delicate bristle; 
involucre 4—6” in diameter; scales in about four series, lanceolate, slightly 
mucronate or bristle-pointed; tawny pappus of the disk about equal to the 
flowers ; rays 6-9" long.—San Luis Valley, Colorado (470); and Santa 
Fé, N. Mex. (24). 

APLOPAPPUS LANCEOLATUS, 'T. & G.—San Luis Valley, Colorado (474, 
485). This form is insome features intermediate between A. Vaseyi and A. 
tenuicaulis, D. C. Eaton, and probably likely, according to Prof. Asa Gray, 
to destroy the latter species. See Watson’s Botany of the 40th Parallel, 
p- 160. 

APLOPAPPUS INULOIDES, 'T. & G.—Low, and much branched, from a 
short stem, tomentose throughout or sometimes nearly glabrous; lower 
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leaves linear-lanceolate or lanceolate, tapering (usually) into long petioles, 
entire or irregularly and sharply serrulate, acute; upper leaves few, 
smaller and sessile; heads large, generally solitary; involucre mostly woolly 
(sometimes becoming glabrous when old); scales in about three series, 
lanceolate and rather obtuse; rays many and very variable in size and 
shape (in most of my specimens the rays are sterile); disk-flowers 2” long; 
achenia fusiform, villous; pappus light brown.—Union Creek Pass, Colo- 
rado, at 10,000 to 11,000 feet (472, 579). 

APLOPAPPUS LaARICIFOLIUS, Gray (Pl. Wright. 2, p. 80).—Shrubby, 
low, resinous-dotted, much branched; branchlets short, leafy; leaves 
numerous, linear or nearly so, with a slight thickening upward, 5-8” long; 
heads corymbose, terminating the branchlets; scales of the involucre in two 
series, acutish, with a brown midrib and scarious margin; rays 3-5 and 
4’ long; disk-flowers 8-12; pappus coft, unequal and somewhat club-shaped; 
achenia distinctly villous. 

This plant, from its general habit, clearly justifies Bentham and Hooker 
in retaining it with others under the old genus Ericameria, Nutt. Professor 
Gray, however, has indicated (Proc. Amer. Acad. viii, p. 635) that to do — 
this involves at least two other genera in confusion —Mount Turnbull, 
Arizona, Prof. Oscar Loew. 

BieeLovia* Wricutu, Gray.—Woody at base, smooth or roughish, 
several thin stems rising from the base a foot or more high; leaves linear, 
obtuse, somewhat falcate, glistening from a resinous exudation, 6-18” long; 
heads rather small; scales of the involucre coriaceous, obtuse and regularly 
imbricated in about four rows; disk-flowers 8-15, longer than the inner 
scales of the involucre; style-appendages shorter than the stigmatic part; 
achenia turbinate and hairy.—Arizona. Also the rougher var. hirtello- 
scabra, Gray, with smaller and less resinous leaves (Linosyris Wrightii, 
Gray, Pl. Wright. 1, p. 95). 


*“BIGELOVIA, DC.—Heads corymbose or cymose-clustered, rarely paniculate, 5-30-flowered, 
homogamons, the flowers being all perfect and with tubular corollas. Involucre imbricated; the scales 
dry, chartaceous or coriaceous, chiefly destitute of foliaceous or herbaceous tips. Receptacle flat, 
foveolate or alveolate-denticulate, rarely with a chaff-like projection in the centre. Appendages of the 
style-branches varying from ovate-lanceolate to subulate or filiform. Akenes narrow, terete or angular, 
slightly if at all compressed. Pappus simple, of copious unequal capillary bristles as in Aplopappus, or 
softer and more equal, tawny at maturity.—Herbs or under-shrubs, with narrow alternate leaves, and 
roostly small heads of yellow flowers, etc.”—Gray, Fl, Cal. p. 314. 
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BigELoviA Parryt, Gray.—Woody at base, 1° high, at first softly 
tomentose, at length nearly glabrous; leaves linear, 2-3’ long, 2’ wide; 
heads in a narrow thyrse, rather large; scales of the involucre loosely im- 
bricated in about 3 series, acutish, or with the tips sometimes attenuated, about 
12-flowered; teeth of the corolla rather large, tube puberulent; appendages 
of the style subulate or filiform—Twin Lakes, Colorado, at 9,800 feet 
(453). (Linosyris Parryi, Gray, in Proc. Acad. Phila. 1863, p. 66.) 

BicgELovia BigeLovu, Gray.— Woody at and a little above the base, 
much branched from below; whole plant somewhat ash-colored; leaves 
filiform, revolute, more or less recurved and scattering ; heads 4—6-flowered, 
in araceme or slender panicle; scales of the involucre coriaceous, lanceolate, 
often acute or acuminate and in 4 or 5 series; pappus quite tawny, as long 
as the very slender flower; achenia smooth, linear, 4—6-angled, and with 
a broad epigynous disk; appendages of the style long and filiform, a little 
roughish under the lens—Headwaters of the Arkansas in Colorado (454). 

BIGELOVIA GRAVEOLENS, Gray. (Linosyris graveolens and albicaulis, 'T. 
& G. FI. 2, p. 234.)—Colorado, New Mexico, Arizona, Nevada, and Utah; 
also var. albicaulis, Gray, obtained from Nevada. 

BigeLovia Doveuasi, Gray (Linosyris viscidiflora, 'T. & G.), var. SER- 
RULATA, Gray; also var. TorTIFoLIA, Gray—Twin Lakes, Colorado (413, 
447). (A478 is a broad-leaved form.) 

Sotipaco Caxirornica, Nutt., var.?—Stem simple, whole plant more or 
less densely covered with a short pubescence; leaves thickish, entire, oblong, 
1-3’ long and 2-9’ wide; heads crowded into a dense, contracted panicle; 
scales of the involucre thickish, obtuse, and the outer puberulent; rays 6-8 
(less numerous than the disk-flowers), large (2—-3” long); achenia pubescent. 

This form (730) from Mount Graham, Arizona, and at an altitude of 
9,000 feet, may prove a distinct species; believing, however, that its nearest 
affinity is as above indicated, I place it here for the present. 

Sotipaco Virea-aureA, Linn., var. HUMILISs, Gray.—(86 of Loew); 
(409, 404), from Colorado, and a specimen without number, collected by 
Loew from Mogollon Mesa in Arizona, 4,000 to 5,000 feet. Var. ALPiNa, 
Bigel. (407), Half-Moon Creek, Colorado, at 12,000 feet altitude. 


Sotipaco Gurraponis, Gray (Proc. Amer. Acad. vi, p. 543).—Nevada. 
10 BOT 
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Sotipaco pumita, T. & G.—Stems several, from a woody procumbent 
caudex, 2-4’ long and leafy, angled, striate and nearly smooth; leaves rigid, 
mucronate, linear, or linear-lanceolate, 9-18’’ long; heads few-flowered, 
clustered in 3 or 4, and disposed in a small corymb; scales of the involucre 
in several series, outer ones much shorter, rather acute, thickish; rays short 
and (like the disk-flowers) 2-4. Scales of the involucre appear (from my 
single specimen) to vary much in shape, acuteness, and thickness of the 
keel.—Eastern Arizona, at 6,500 feet, Loew. 

SoLipaGO NeEMOoRALIS, Ait—Twin Lakes, Colorado (408); also a 
variety from Nevada, Utah, and San Francisco Mountains, Arizona. 

SOLIDAGO SPARSIFLORA, Gray (Proce. Amer. Acad. xii, p. 58).—“ Vir- 
gaurea, Virgate: Scabrous-puberulent; lower leaves unknown, upper ones 
and floral ones smallish, lanceolate (6-12 long); racemes loosely few- 
headed and loosely thyrsoid; scales of the involucre linear, puberulent, 
at apex rather acute and greenish; ray-flowers about 10, ligules small; 
disk-flowers 4-5; achenia  silky-pubescent.—Camp Lowell, Arizona.” 
(706.) 

SoLipaco MOLLIS, Bartl. (S. incana, T. & G., var. 6.?)—This rather 
remarkable form (782) from Arizona is canescent on the stem, 2—4° high; 
leaves decidedly scabrous, tripli-nerved, entire or sharply toothed toward the 
apex; head medium-sized and densely crowded in a contracted, secund 
panicle; scales of the involucre lanceolate, acute, and somewhat scarious 
on the margin, and with a darker midrib; achenia pubescent; branchlets of 
the panicle and the pedicels densely and softly tomentose. 

Sotipaco Marsnatit1—Erect, nearly smooth, or slightly pubescent in 
lines; leaves linear-lanceolate or lanceolate, entire, sessile, tapering toward 
either end; glandular dots and veinlets transparent by transmitted light, 
1-4’ long and 2-7’ wide; panicle compound, and with the branchlets 
strongly secund; heads medium-sized, rays 8, disk-flowers 9; achenia 
short, cylindrical, hairy; scales of the involucre lanceolate or oblong, 
obtuse, thickish, and under the lens minutely roughened on the margin ; 
pappus shorter than the disk-flower ; bracts minute, almost subulate, about 
three on each of the slender smoothish pedicels. 


CATALOGUE. 147 


It is evident that this plant is near to S. odora, Ait., but it appears to 
differ in its leaves and in the obtuse scales of the involucre, as well as in 
the larger number of flowers (of both kinds) in the head, and in the 
absence of the characteristic odor of odora. I name it in honor of Lieut. 
Wm. L. Marshall, United States Engineers, for whose assistance in my 
work I am under many obligations—Chiricahua Agency, Southern 
Arizona (530). 

Sotipaco Missourtensis, Nutt—Twin Lakes, Colorado (405). 

Sonmpago Canapensis, L. (var.?)—This form has been placed here 
by Dr. Gray. It is, however, nearly perfectly smooth, or at most only 
puberulent below and slightly pubescent above; leaves also are barely 
roughish above and glabrous below.—Twin Lakes, Colorado (406). 

APHANOSTEPHUS * RAMOSISSIMUS, DC.—Stems much branched from a 
woody base, nearly glabrous, puberulent, or somewhat hispidly pubescent 
at tip; lower leaves narrowly spatulate or oblanceolate, variously toothed 
or divided at the apex, closely sessile, 1-2’ long, 1-3’ wide; upper 
leaves narrower, more entire and pubescent or hispidly pubescent; heads 
3’ in diameter; involucre-scales in two series, oblong, rather acute and 
pubescent, the apices and margins distinctly scarious; rays 2-4” long, 
narrow, at first a little pinkish and afterward yellowish or white; disk- 
flowers yellow, hardly longer than the scales of the involucre (in my 
specimens, there is no evident thickening of the tube of the disk-flowers); 
pappus coroniform, of very short bristles; achenia obscurely angled, many- 
ribbed (most distinctly so on the inner side), and with a few rather long 
hairs.—My specimens (336) from the Gila River, in Arizona (2,800 feet 
altitude), show considerable range of variation in shape of leaves, acuteness 
of involucral scales, and degree of pubescence. 


 APHANOSTEPHUS, DC.—Heads heterogamous, radiate; ray-flowers fertile; disk-flowers perfect. 
Involucre hemispherical, the linear or lanceolate bracts imbricated in a few series, their apices and 
margins scarious [slightly ], exterior ones somewhat shorter. Receptacle convex. Rays narrow, spread- 
ing and entire; disk-flowers tubular, the limb elongated, slightly enlarged,.5-toothed. Anthers entire 
and obtuse at the base. Branches of the style in the perfect flowers compressed, terminated by very 
short, obtuse appendages. Achenia subterete or obtusely 4-5-angled, many-ribbed. Pappus coroniform 
dentate, sometimes short.—Much branched, erect or ascending, canescently puberulent herbs. Heads 
solitary on the dilated apices of the branches. Rays white; disk yellow. Achenia smooth.—BENTHAM 
& HOOKER. 
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TownsenpiA* Roturocku, Gray,+ in herb. — Perennial, stemless ; 
leaves narrowly spatulate, narrowed into a petiole as long as the blade, 
both together 1’ long; blade thickish, entire, smooth; petiole expanded 
toward its insertion, and with a few silky hairs; heads sessile, 1’ in diam- 
eter, obtuse scales of the involucre in 3-4 series, oblong or narrowly oval, 
purplish, thickish, margins distinctly ciliate, or toward the apex sometimes 
slightly fimbriate lacerate ; rays fertile, blue or purplish, exceeding the disk 
by one-half, 1-14’ wide, entire or toothed; pappus somewhat united at 
base, squamellate-subulate, one-fourth as long as the tube, with one or 
two bristles exceeding the others; disk-flowers yellow, about as long as the 
rather unequal pappus; achenia rather hairy, oblong, flattened. Heads 
one or more from the same caudex. Apparently a somewhat variable 
species, but sufficiently distinct from J. sericea, to which it most nearly 
approaches by the obtuser scales to the involucre, the shorter and broader 
rays, and the short pappus of the ray-flowers. It will hence be observed 
that it approaches Nanastrum, though kept distinct by its perennial root— 
South Park, Colorado, at 13,500 feet (875). (Also either 418 or 417 of the 
already distributed sets, but from a mixing of labels I cannot determine 
which.)—Puate VII, A. Natural size. 1 Innerinvolucral scale. 2. Ray- 
flowers. 3. Ray-style and stigma. 4. Portion of ray-pappus, magnified 
about 25 diameters. 5. Disk-flower. 6. Cross-section of achenium. 7. 
Style and stigma of disk-flower. 8. Bristle from ray-pappus. All enlarged 
about 10 diameters, except where otherwise specified. 

TOWNSENDIA SERICEA, Hook—Resembling the above in general habit, 
but differing in having silky-canescent and narrower leaves, acute scales 
to the involucre, longer and narrower rays, and a longer pappus to the 
ray-flowers.—Colorado (419), at Kit Carson (on the plains), and also a 
var. with shorter rays and more hairy and narrower leaves at Georgetown, 


among the mountains. 


* TOWNSENDIA, Hook.—Heads radiate ; rays fertile; disk-flowers perfect or sometimes [ both ?] infer- 
tile. Involucre hemispherical or broadly campanulate, the lanceolate bracts imbricated in a few series, 
the exterior smaller, margins scarious. Receptacle plane, naked or fimbrillate. Rays longer than the 
involucre, entire or toothed; disk-flowers regular, tubular, the limb narrowly campanulate or a little 
dilated with 5 short teeth. Anthers at base obtuse, entire. Branches of the style in the disk-flowers 
flattened, with lanceolate appendages. Disk-achenia compressed, those of the ray 3-angled, the scabrous 
or barbellate pappus rigid, unequal.—Low perennial or annual herbs, more or less canescent.—Rocky 
Mountain Region between the Saskatchewan and New Mexico.—BENTHAM & HOOKER. 

t Dr. Gray has indicated 7. scapigera, D.C. Eaton, as the nearest relative of this species. 
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TOWNSENDIA sTRIGOSA, Nutt.—Valley of the Upper Arkansas, Colo- 
rado (517, 853). 

TOWNSENDIA SCAPIGERA, D. C. Eaton (Vol. V of Fortieth Parallel Sur- 
vey, p. 145, pl. xvii, figs. 1-7)—Nevada. 

ASTER TANACETIFOLIUS, H.B. K. (Macheranthera tanacetifolia, Nees.)— 
Biennial, erect, 6’—2° high, usually much branched, pubescent or viscid, 
or sometimes nearly glabrous; leaves once to three times pinnatifid, the 
divisions bristle-tipped; involucre hemispherical, 3-8’ in diameter; scales 
imbricated in several series, lanceolate or linear, always acute, and some- 
times with very long, tapering, herbaceous tips; rays about 25, violet, 
twice as long as the disk-flowers; achenia with two strong marginal ribs, 
and several on either face, very villous; mature pappus reddish.—Colorado 
(854, 491, 505, 19). Also from Arizona and New Mexico. 

ASTER CANESCENS, Pursh. (Macheranthera canescens, Gray ; also Katon 
in Bot. King.)—Very variable, and obtained by the Expedition from Colo- 
rado, Arizona, New Mexico, Nevada, and Utah. 

Aster Cotoranoensis, Gray. (Proc. Amer. Acad. xi, 76.)—420 and 455 
of the Colorado collection, in which it was distributed as Macheranthera 
canescens. Stems 2-4’ high, several from the same root, each terminated by 
a single head, tomentose or canescent ; leaves coriaceous, the lowest spatu- 
late, the upper lanceolate or linear, all sharply serrate, having the teeth 
bristle-pointed ; involucre hemispherical, the acute herbaceous-tipped scales 
narrowly lanceolate, canescent, and in 2-3 series; rays 35-40, large, 
bright purple; achenia ribbed, en anes and densely canescent or villose ; 
pappus rusty-colored. . 

Prof. T. C. Porter raises the question as to whether this may not be 
Dieteria pulverulenta, Nutt. I have not access to authentic specimens of 
this; but there certainly are many strong resemblances from the descrip- 
tion in Flora of North America by Torrey and Gray. See vol. 2, p. 101. 
Unlike the others of the same section, this (Aster Coloradoensis) is perennial.— 
Prats VII, B. Natural size. 9. Ray-flower. 10. Ray-flower style and 
stigma. 11. Disk-flower. 12. Disk-flower style and stigma. 13. Ache- 
nium and pappus of disk-flower. About 10 diameters. 
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ASTER ADSCENDENS, Lindl—Twin Lakes, Colorado, at 10,000 feet 
(522); also from Utah. War. crntatiro.ius, T. & G., stems with many linear 
leaves (1-3' long and 1-3” wide), somewhat ciliate; scales of the involucre 
ciliate, acutish ; upper part of the stems rather hispidly pubescent.—Cotton- 
wood Creek, Colorado (524). The leaves are in the main narrower and 
the scales of the involucre less acute than in 252 of Hall and Harbour’s 
collection, with which my 509 more nearly compares. Number 492 of our 
Colorado collection is a slender, almost leafless state, with smaller rays and 
more acute tips to the involucre than the typical var. ciliatifolius. 523 ap- 
proaches 4. falcatus, Lindl. Number 525, marked by Dr. Gray as a curious 
form, is, except for its smooth involucral scales, very much like A. integri- 
folius, Nutt. (No. 6166 of Bolander’s California collection), and so like the 
description of A. adscendens, var. Parryi, Eaton, that I am constrained to 
leave it there, and hence will probably be A. adscendens, Lindl. (?) (as con- 
sidered by Dr. Gray in Fl. Cal. 1, 324); from-Colorado. A specimen of 
adscendens, however, collected by me at the Soda Spring, on Kern River, 
in California, is like 525 in the involucral scales, but with much narrower 
leaves. Except this one from California and the one from Utah, all my 
material is from Colorado, at or above 10,000 feet altitude. 

Aster Nurratiu, T. & G. Fl. 2, p. 126; var. Fenpieri, Torr. (A. 
Fendleri, Gray, Pl. Fendl. p. 66).—In the absence of the plant, I subjoin 
the following original description of Dr. Gray, entire, from Pl. FendL.: 
“Span high, with many ascending, rigid, somewhat hispid stems from a 
subligneous root; branches monocephalous, corymbose-paniculate ; leaves 
small, rigid, entire, linear, coriaceous, sessile, mucronulate, smooth and 
single-nerved, with the margins hispidly ciliate; the lowest subspathulate, 
and the upper very short; involucre campanulate, scales in 3 series, linear- 
oblong, glandulose-scabrellate, mucronulate, the exterior herbaceous ones 
obtuse and lax, the interior a little longer, acute; achenia pubescent.” (510.) 

Aster Faucatus, Lindl—Valley of the Upper Arkansas, Colorado, 
and San Francisco Mountains, Arizona (488, 501). 

AsTeR stMpLex, Willd.—Nevada. 

ASTER MULTIFLORUS, L., var. y. commutatus, T. & G.—Stem slender, 
unbranched, nearly sessile, 3-4’ in diameter; scales of the involucre 
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oblong-spatulate, thickish, roughish-pubescent. Leaves 6” long and 1-2” 
wide, with fascicles of smaller ones in their axils—Arizona coll., Oscar 
Loew. The Expedition has also a variety from Utah, which I have not seen. 

ASTER GLACIALIS, Nutt.—Utah. 

ASTER ELEGANS, T. & G., var. ENcELMANNI, D.C. Eaton. (Aster Engel- 
manni, Gray.)—Utah. 

Aster Dovexasu, Lindl. ?—San Luis Valley, Colorado (500). Scales of 
the invoiucre narrowly lanceolate, very acute, with a narrow chartaceous mar- 
gin; leaves 2-4’ long, 2-5” wide, with the margins distinctly hispidly ciliate. 

ASTER SALSUGINOSUS, Richards.—(486, 520, 516, 504.) From Colo- 
rado, and all good representatives of the species. Number 521, however, 
differs widely in appearance, both in the dried and living states, from the 
others, and might even by many be regarded as a distinct species compared 
with 516 and 520. It is shorter, much more leafy, with the scales of the 
involucre oblong, obtuse, and almost smooth, exceptonthe ciliate margins; the 
rays are wider, shorter, and more deep purple, to say nothing of its having 
a broader and smoother achenium. I do not, however, regard it as even a 
good variety, for all (516, 520, and 521) were obtained from a single clump 
in a cool, shady location at 11,300 feet, on Union Creek Pass, in Colorado. 

ASTER PAUCIFLORUS, Nutt.—Stem erect, simple, 1-2° high, smooth 
below, puberulent or viscidly puberulent above; stem-leaves linear, 2-6’ 
long, 1-2” wide, indistinctly 3-nerved; entire margins thickish and smooth, 
becoming gradually reduced to subulate bracts above; heads few, terminat- 
ing the branches, 3-5” in diameter; scales of the involucre in about three 
series, acutish, viscidly puberulent; rays purple, twice as long as the disk- 
flowers; pappus light-colored, almost in a single series and nearly as long 
as the disk-flowers—San Luis Valley, Colorado (508). 

AsTER spinosus, Benth—Stem much branched, glabrous, striate, sub- 
angular above and terete below; leaves few, scattered, and reduced to 
subulate scales, 1-3” long; heads solitary (rarely: racemose), terminating the 
branches; scales of the involucre not longer than the disk, in three series, 
acute, and with scarious margins; achenia glabrous—A most peculiar- 
looking plant extending across the southern part of the continent, from 
Texas to California; Southern Arizona (769). 
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Aster* rericaFo.ius, Rothrock (in Botanical Gazette, Jan., 1877).— 
Willow Spring, Arizona (208); Santa Fé, N. Mex. (14). 

ERIGEKON CaNnADENSE, L.—Central Arizona (718, 764). 

ERIGERON compositum, Pursh—Colorado (493); also var. discoideus, 
Gray, from Utah. Number 496 from Colorado is a form near E. pedatum, 
Nutt., but still somewhat hirsute, and the leaves and petioles distinctly 
hispidly ciliate, and the involucre as hairy as the typical E. compositum. 

ERIGERON GRANDIFLORUM, Hook., var. ELaTIUs, Gray (Enum. PI. Par- 
ry).—A foot or more high, with several heads; stems leafy almost to the 
summit; scales of the involucre with extremely delicate tips, and united 
into a woolly mass.—Mosquito Pass, Colorado (487, 490). 

Ericeron ursinum, D. C. Eaton (in vol. V, King’s Survey, p. 148).— 
(495.) 

Ericeron unirLoruy, L., var—4-10' high, more or less pubescent, a 
single head terminating the erect, sparsely leaved stem; lower leaves spatu- 
late-oblong, tapering to a hispidly ciliate petiole; stem-leaves oblanceolate, 
sessile; scales of the involucre somewhat crowded, hairy, and usually with 
purple, tapering tips; rays about 60, purple, twice as long as the disk- 
flowers (achenia too young); pappus almost uniform and a little shorter 


* “T)IPLOPAPPUS ERICOIDES, T. & G.—To save labor to some others who, like myself, work under 
the double disadvantage of a rather limited library and an herbarium (rich enough in the later new species) 
with but few specimens from the original sets made prior to 1862, I put the following in print. From 
our present standpoint it is evident that Diplopappus as formerly understood must be partitioned out 
among other neighboring genera, and of the species that concern us here, one goes to section ERICAME- 
RIA of Aplopappus, and the other to section ORTHOMERIS of Aster. In the unavoidable changing of 
names & confusion arises under the name above given, i. e., Diplopappus ericoides, there being two plants 
that bear the name in herbaria and books. The following may in some sense clear up the matter: 

Diplopappus ericoides, T. & G. Eucephalus ericot- Diplopappus ericoides, Less. Aplopappus ericoides, 


des, Nutt. ‘Inula? ericoides, Torr.! in Ann. Lye. DC., and apparently also of Hooker and Arnott. 
New York, 2, p. 212. Chrysopsis ericoides, Eaton, See DC., Prod. V., p. 278; Bot. Beechy, p. 146; and 
Man. Bot.” Fl. Cal. I, p. 313. 


Now placed in Aster under Sect. ORTHOMERIS. 
As the name ericoides is preoccupied in this genus 
I suggest for it Aster ericefolius, which indicates 
even more closely its general habit. 

See also Diplopappus ericoides, T. & G., Vol. V., 
King’s Report; Pl. Wright., p. 78; Pl. Fendl., p. 
69; Bot. Mex. Bound., p. 78. 


In the last, Ericameria microphylla, Nutt., is also 
cited as another name for the same, and by this it 
appears in Flora of North America, T. & G., 2, p. 
236. 


The two plants are so different in habit,—the one suggestive of (so far as arrangement of the 


foliage goes) rica, and the other of Adenostoma fasciculatum, Hook, & Arn., or of Eriogonum fascicu- 
latum, Benth.—as well as in habitat, that any further description is unnecessary.”—Botanical Gazette, 
January, 1877. 
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than the disk-flowers—Alpine summits of Colorado (515, 494). Near to 
Erigeron glandulosum, Porter. 

ERIGERON ARMERIZFOLIUM,* Turez. (L. lonchophyllum, Hook. in Bot. 
King’s Exped.)—4-8’ high; many stems from a single root; entire plant 
hispidly pilose; root-leaves narrowly oblanceolate, tapering into long, 
slender petioles; stem-leaves sessile, linear; inflorescence corymbose or 
racemose, with a single head terminating a branch; scales of the involucre 
lax, hardly in two series, acute, and the purple tips often taper-pointed; 
achenia cylindrical, hairy; pappus with few or no smaller bristles inter- 
mixed; rays very narrow, longer than the involucre—Twin Lakes, Colo- 
rado (527). 

Erigeron Bexiipiastrum, Nutt—Like the following, except ‘‘in having 
a simple and wholly deciduous pappus, and its achenium is tipped with a 
broad and white epigynous disk.” See Gray, in Proc. Amer. Acad. vol. viii, 
648.—Sierra Blanea, Arizona, at 9,000 feet (811). 

Erigeron pivereens, T. & G. - (£. Bellidiastrum, Nutt, D. C. Eaton 
in Bot. King’s Exped.) Vid. Gray, /. c—Camp Grant (383), Arizona, and 
from the Zuni Villages, New Mexico (169), where it is probably EL. cinereum, 
Gray, Pl. Fendl. From McArthy’s Ranch in New Mexico we have (100) 
a typical L. divergens. 

ERIGERON FLAGELLARE, Gray (Pl. Fendl. p. 68)—Perennial, 6-10’ 
high, many slender stems arising from the same root; whole plant strigulose 
puberulent; lowest leaves spatulate or oblanceolate, narrowed to a petiole; 
upper leaves linear, sessile, 4-7” long; heads terminating the erect branches, 
which are naked near the summit; scales of the involucre linear, acute, 
with scarious margins; ligules slender, very numerous, white or slightly 
rose-colored; pappus in (both ray- and disk-flowers) two series, the exterior 
short, squamellate, the interior longer—A well-marked species, readily recog- 
nized at sight by its horizontal, flowerless stolons. Apex, Colorado (518), and 
Santa Fé Creek (25), whence doubtless it was first taken by Mr. Fendler. 
ERIGERON DELPHINIFOLIUM, Willd. (Polyactidiwm delphinifolium, DC. 
Prod. v, 281-282.) — Perennial, with many erect, leafy, slender stems 
from the same root, hispidly pubescent; lower leaves pinnately parted or 


*See Gray, F). Cal. 1, p. 326. 
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divided, tapering into a petiole; divisions linear or oblong, or sometimes 
the upper leaves entire, sessile; stems branching toward the summit, a 
single head terminating each branch; scales of the involucre in about three 
series, linear, acute, and with scarious margins; rays white, in about twoseries, 
fertile; disk-flowers perfect, in both the short coroniform pappus distinctly 
marked, with a few longer bristles intermixed; achenium with a distinct 
epigynous disk, somewhat flattened (sometimes with distinct marginal and 
facial ribs, as in Macheranthera)—Mount Graham, Arizona, at 9,000 feet 
altitude (731). Number 500, from Camp Bowie, Ariz., appears to be the 
canescently hirsute variety alluded to in Botany of Mexican Boundary, p. 
78. In my specimen, the leaves are also much more finely divided toward 
the summit (to say nothing of some difference in the achenia) than in the 
typical form. I think this might be safely regarded as a distinct species. 

ERIGERON PuMILUM, Nutt.—Denver, Colo. (514). 

ERIGERON MACRANTHUM, Nutt.—Mount Graham, Arizona, at 9,000 feet 
altitude (736); also from Utah. 

EricEron Covuurert, Porter—In absence of sufficient material, I am 
obliged to quote the following good description of Professor Porter (FI. 
Colorado, p. 61): “Stem simple, from a slender root, 6-12’ high, bearing a 
single head, smooth below, pilose-pubescent above, leafy to the top; leaves 
thinnish, pubescent, with ciliate margins, all more or less serrate-denticu- 
late, mucronate, erect, gradually diminishing in size upward; lower ones 
oblong-spatulate or elliptical, tapering into a margined, ciliate petiole, 
upper ones oblong or lanceolate, acute or acuminate, sessile, and partly 
clasping; head large 1-2’ broad, including the numerous white rays; in- 
volucre about 9” broad, hemispherical, densely pilose, but scarcely woolly; 
scales lance-linear, with scarious margins, tips elongated, subulate, spread- 
ing, glandular; achenia pubescent; bristles of the pappus minutely 
scabrous, outer ones short and few; alveoli of the receptacle rough with 
lacerate margins.” In my specimen, the plant is almost glabrous through- 
out, except the scales of the involucre, and the leaves are barely denticulate; 
flower also was purplish. In my preliminary report, I published this (519) 
as “FH. macranthum verging toward grandiflorum”.—Union Creek Pass, 
Colorado, at 11,300 feet altitude. 
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Erigeron speciosum, DC.—Stem erect, glabrous or nearly so, 1-2° 
high, strongly furrowed, branching; entire stem leafy, branched above; 
radical leaves spatulate, petioled, those of the stem sessile, acuminate, 
slightly ciliate; infloresence corymbose; scales of the involucre in two or 
three ser-es, crowded, linear, much attenuated at the tip, hirsute, and with 
scarious margins; rays over a hundred, narrow, purple; achenia slightly 
hairy, distinctly ribbed; outer pappus present, but not evident Western 
New Mexico, Loew. As this species would here appear to be much out of 
its range, it may not be out of place for me to state I have compared the 
specimen with authentic specimens taken from the Cambridge Botanic 
Garden, and find them the same throughout. 


ERIGERON caHspitosumM, Nutt—San Francisco Mountains, Arizona, 


and Utah. 

Conyza* Covttert, Gray.—Softly pubescent and very slightly viscid, 
erect, somewhat branched at summit, 6’-2° high, leafy to the top; leaves 
linear or linear-oblong, sessile, somewhat clasping (or the lower spatulate), 
entire or irregularly pinnatifid or toothed; panicle close and crowded; 
heads small, 2” long; scales of the involucre lanceolate, acute, with scarious 
margins and a green middle—Mount Graham, Arizona, at 9,000 feet (743), 
where it is extremely common on the more open grounds, and strikingly 
suggestive, in habit, of Hvrigeron Canadense elsewhere. 

BaccHaRIis} CHRULESCENS, DC.—Shrubby at base, 6-8° high; branches 
slender; younger shoots and leaves smooth; leaves lanceolate, acute, irregu- 
larly sinuate-dentate, tapering to a short petiole, 8-7’ long and 4-7” wide; 
inflorescence in a loose paniculate corymb; each head on a slender pedicel 
with a small subulate bract at base; scales of involucre ovate, with a 


* “Conyza Linn.—Heads many-flowered, heterogamous, but not radiate ; the pistillate flowers in 
many series and more numerous than the fertile ones, with only a filiform truncate corolla shorter than 
the style; the few central flowers tubular and perfect, or some of them infertile. Involucre of narrow 
numerous scales. Receptacle flat or convex, naked. Style-appendages short. Achenes flattened, usually 
nerved only on the margins. Pappus as in Zrigeron, in ours of simple scanty capillary bristles,” ete.— 
Gray, in Fl. Cal. 1, p. 332. 

+Baccuaris, Linn.—Homogamous, diccious. The sterile flowers with a perfect style, but an 
abortive ovary; style sometimes undivided; corolla tubular and pappus shorter and more tortuous. 
Fertile flowers pistillate only, corolla filiform and truncate. Achenia terete or somewhat compressed, 
ribbed. Heads many-flowered; scales of the involucre dry, in several series, the outer ones shorter; 
receptacle flat or flattishHerbaceous or low shrubby plants, with alternate leaves and dull-colored 
inconspicuous (somewhat conspicuous in B. Wrightii, Gray) flowers. 
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delicate scarious margin; fertile flower with the style and stigma projecting 
one-fourth its length beyond the truncate, filiform corolla, the copious 
pappus reaching to the tip of the stigmas; achenia narrowly cylindrical, 
smooth, covered with minute papille: sterile flowers with a less copious 
pappus and the tube dilated upwardly, deeply cleft—Southern Arizona, at 
about 5,000 feet altitude (580, 447). 

Baccnaris sauicina, T. & G.—Shrubby at base, erect, 6-8° high, 
smooth; leaves lanceolate, usually obtuse, entire or irregularly dentate, 
tapering to a petiole; inflorescence in a compound corymb; heads sessile 
or with a very short pedicel; scales of the involucre obtuse, broadly ovate, 
with scarious sub-fimbrillate margins; fertile flowers having a silky pappus 
twice as long as the truncate flower and its exserted stigma; achenia smooth, 
cylindrical, with many ribs; receptacle with distinctly fimbrillate alveoli; 
sterile flowers having less copious pappus and a rather slender tube; flower 
deeply cleft——Southern Arizona and New Mexico (771); also from San 
Luis Valley, Colorado (456); Nevada. 

BaccuaRis HALIMIFOLIA, L—Nevada and Arizona. 

Baccuaris Wricutiu, Gray (Pl. Wright. 1, p. 101)—Herbaceous, 
glabrous, 1-2° high, diffusely branched from the base, the branches some- 
what flexuose and angular-striate; lower leaves spatulate, 4’’ long, upper 
gradually reduced; fertile flowers with lanceolate acute scales to involu- 
cre, the margins of which are scarious and the middle green; pappus tawny, 
9’ long; achenia 2” long, terete, plainly ribbed and with transverse rugo- 
sities between the ribs. I have not seen the sterile plant; a good 
description of it is found where the plant was first described—Central New 
Mexico at 6,000 feet altitude (93). 

Baccuaris Emoryi, Gray (Bot. Mex. Bound, p. 83).—Shrubby, much 
branched, with the branches sharply ribbed and angular; leaves few, obtuse, 
linear, 2-7” long; heads small, terminal; scales of the involucre in 4-5 
series, the outer ones ovate, obtuse, with finely denticulate scarious margins, 
the inner ones nearly twice as long, linear and acutish; fertile flower with 
copious white or light-brown pappus, which is 83—-5’’ long; achenia less than 
a line long; sterile flower with tube gradually dilated upward; pappus of 
a few bristles, some of which are distinctly clavate—Arizona. 
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BACCHARIS SERGILOIDES, Gray, /. c-—Much branched and nearly leafless 
shrub; branchlets green, jointed; older branches brown; leaves oblanceolate 
or nearly linear, 3-8’ long, or reduced to mere scales; heads panicled; 
scales ovate, thickish, with a green tip (or sometimes the inner ones linear); 
achenia few-nerved. ‘The young green branchlets are often more or less 
covered with a glistening, gumny exudation. As in the preceding (B. 
Emoryi), the pappus of the sterile flower is clavate, though here it is more 
copious. 

PrucHea campHorAtTA, DC.—Telescope Mountain, Southeastern Cali- 
fornia. 

TESSARIA BOREALIS, T. & G.—Nevada. 

GNAPHALIUM PALUSTRE, Nutt—San Luis Valley, Colorado (426, 428). 

GNAPHALIUM SprenceLi, Hook. & Arn. (G. luteo-album, var. Spren- 
gelii, in vol. v of King’s Report.)—Cottonwood, Arizona (356); also from 
Utah. 

GNAPHALIUM sTRIcTUM, Gray.—Annual (?), simple or much branched 
from the root, canescently woolly throughout; leaves linear, 6-18” long; 
heads condensed into woolly glomerules, and one in each axil, forming thus 
an interrupted spike; outer involucral scales obtuse, rather ovate, as long 
as the disk-flowers, inner longer, narrower, and more acute; achenia oblong, 
smooth.—San Luis Valley, Colorado (425, 427), and a depauperate form 
from Twin Lakes, Colorado (423). 

ANTENNARIA biorca, Gaertn.—Colorado (444, 443, 436); common. 
The Survey has also the var. rosea from Nevada. 

Antennaria Carpatuica, R. Br—South Park, Colorado (208, 453, 
434). 

ANAPHALIS* MARGARITACEA, Benth. (Antennaria margaritacea, R. Br.)— 
Collected by Dr Oscar Loew on the White Mountains of Arizona, probably 
at a considerable altitude. 


* ANAPHALIS, DC.—‘‘ Heads discoid, incompletely dicecious; viz. the pistillate with filiform, 2-4- 
toothed corollas very numerous, and a few (or occasionally no) hermaphrodite but sterile flowers, with 
tubular 5-lobed corollas in the centre; the staminate nearly as in Antennaria. Involucre campanulate, 
of many ranks, of mostly snow-white scarious scales. Receptacle flat, naked. Style in the staminate 
flowers usually 2-cleft merely at the apex. Pappus a single series of capillary bristles, unconnected at 
base, in the sterile flowers (at least in our species) slightly thickened upwards.”—GRray, in FI. Cal. 
1, p. 340; see, also, Gray in Proc. Amer. Acad. viii, p. 653. 
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MELAMPODIUM* CINEREUM, DC.—Woody at base, 4-12’ high, simple or 
much branched, covered with a short silky pubescence; leaves numerous, 
linear or slightly linear-spatulate ; rays white (about 8), emarginate, oblong 
or lanceolate—A common plant in the drier parts of New Mexico and 
Arizona (96, 327). 

BERLANDIERAt LYRATA, Benth—Erect, branching at base; radical 
leaves lyrate on long petioles; terminal segment much the largest and (as 
well as the others) irregularly toothed; upper leaves lyrate but sessile; 
rays 6-8, orange, with darker veins, emarginate, tomentose outside and 
especially on the veins. Whole plant is softly tomentose.—Covero, N. 
Mex. (98). 

ParTHENIUM INcANUM, H. B. K.—Suffrutescent and much branched; 
younger branches and leaves canescently tomentose; leaves clustered, 
oblong, deeply cleft or pinnate, 5—-8-parted; divisions obtuse, 9-15’ long 
and «—6” wide, ashy color from the dense, short pubescence; inflorescence 
corymbose-paniculate ; involucral scales in two series, outer oblong, inner 
broadly oval or nearly round and scarious with a ciliate-friged margin ; 
rays short, ligules obcordate; achenia flattened obovate and with a pappus 
of two short, persistent awns; disk-flowers shorter than the obovate, hyaline, 
ciliate-fringed scales which enclose them—Camp Bowie, Southeastern 
Arizona (453). 

HyMENocLEA monoeyra, T. & G.—Arizona (778). 

Amprosia PSsILosTacHya, DC.—Utah, and (529, 697) Arizona. 

AMBROSIA APTERA, DC —Probably hardly sufficiently distinct from 
some forms of A. trifida, L, but having, however, wingless margins to the 
petioles—Southern Arizona (695, 696). 


* MELAMPODIUM, L.—Rays in a single series, fertile; flowers of the disk with an alortive style. 
Involucre double, the outer series of (4-5) broad foliaceous bracts, which are often connate at base, 
the inner as many as the ray-flowers and enclosing their achenia. Receptacle strongly convex. Chaff 
thin, deciduous. Achenia (of the fertile flowers) ovoid, embraced by the hooded inner scales of the 
involucre. 


+t BERLANDIERA, DC.—Many-flowered, ligulate rays pistillate. Disk-flowers with an undivided 
style. Scales of the involucre in three series, the outer small, oblong or oval, the second set larger and 
obovate, the inner ones largest, rhomboidal, reticulated, bearing on the inner faces the flat, wingless achenia 
of the ray-flowers, Pappus of the ray of two minute caducons teeth or short awns. Inner face of the 
ray-achenium is mostly covered by the chaff of two sterile flowers. Pappus of the disk reduced to the 
merest crown or border. 
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T’ransertA* Hooxertana, Nutt—Arizona, New Mexico, and Colorado. 

FRANSERIA DUMesA, Gray.—Low, much branched, shrubby; leaves 
pinnatifid, with rounded lobes, or bipinnatifid, cinereous, with a short pubes- 
cence; mature involucre puberulent or glabrous ; spines flat, more or less 
involute, long and slender.—Arizona. 

XANTHIUM sTRUMARIUM, L.—Utah. 

ZINNIAT GRANDIFLORA, Nutt. (fig. iv, Report of Major Emory, 1848).— 
Low, much branched from the base, puberulent; leaves linear or linear- 
lanceolate, connate at base, acute, rather rigid, distinctly 3-nerved; margins 
ciliate, 5-12’ long; palez fimbriate; disk orange and rays yellow. In my 
specimens, the leaves are not always “impressed punctate”, and are some- 
times distinctly glandular-dotted—New Mexico, Arizona, and Colorado. 
Collected by Dr. Loew and Professor Wolf. 

Sanvirauiat Aperti, Gray (Pl. Fendl. p. 87).—Annual, erect, 8’-2° 
high; stem terete, striate, puberulent, simple or branched; leaves linear 
or lanceolate, 3-nerved, hispidly scabrous and hispidly ciliate, attenuated 
into a petiole; heads few-flowered; outer scales of the involucre lanceolate, 
dry, distinctly nerved and somewhat longer than the ray-achenium ; chaff 
lanceolate, with scarious margins, longer than the disk-flower—Southern 
Arizona (519). An exceedingly variable plant. 

Hetiopsis parviFoutA, Gray (Pl. Wright. 2, p. 86)—Erect, smooth 
or nearly so, simple or branched from the base; leaves petioled, triangular 
or triangular-hastate, subserrate or sinuate, 12-18” long; peduncles elon- 


* PRANSERIA, Cav.—‘ Heads, flowers, &c., as in AMBROSIA, except that the fertile involucre is armed 
with more than one rank of prickles or spines, and is 1—-4-celled and 1-4-flowered.”—GRay, in Fl. Cal. 1, 
p. 344. 

+ZryntA, Linn.—Heads heterogamons, radiate; both ray- and disk-flowers fertile. Involucre cam- 
panulate or sub-cylindrical, the dry, broad, obtuse bracts imbricated in several series, the exterior much 
shorter; rays orbicular, cordate at the base, with an obcompressed achenium destitute of pappus or with 
one or tivo short awns; disk-flowers regular, with a somewhat enlarged tube; anthers entire at base. 
Achenia angular, with a pappus of short awns produced from the angles; receptacle conical, with many 
chaffy scales embracing the disk-flowers. 

¢SanviTsaLiA, Linn.—Heads heterogamous, radiate, ray-flowers fertile, 1-2 series, disk-flowers 
perfect and fertile. Involucre hemispherical or broadly campanulate, bracts in 2-3 series, somewhat 
unequal, dry or with herbaceous apices, which on 2-4 of the outerscales are expanded into spreading leaves. 
Receptacle flat or convex, chaffy, chaff embracing the flowers. Ray-flowers without a tube, as long as 
the mature achenium, emarginate ; achenium triangular, with a short, stout awn produced from each 
angle. Disk-flowers regular, tubular, but little enlarged upwardly, 5-dentate at the apex; achenia 
flattened, the outer ones roughened, nearly awnless, and the inner narrowly winged, indistinctly ciliate, 
and with two inconspicuous awns.—BENTH. & Hook. in part. 


160 BOTANY. 


gated, naked, and terminated by a single head 14-2” in diameter; involucre 
with scales in about four series, all distinctly nerved, the outer ovate, obtuse, 
the inner lanceolate, acute; ligules persistent (fading away into a pale 
sulphur color), 2—3-toothed at the apex ; achenium (ray) 3-angled, rounded, 
and papillose on the outer side; disk-flowers narrowly tubular; achenia 
4-angled; chaff hardly as long as the flower—Chiricahua Agency, Southern 
Arizona (536). My specimens are apparently much larger-flowered than 
those of Mr. Wright, on which the species was founded. They came, 
however, from near his locality. 

GyYMNOLoMIA * MuLTIFLORA, Benth. & Hook. (Heliomeris multiflora, 
Nutt.)—A very variable plant. Nevada, Arizona, Utah, Colorado (779, 
551). See vol. v, King’s Report, p. 170. 

RupBecKIA Lacintata, L.—(171 of Loew.) Sangre de Cristo Pass, 
Colorado. 

RUDBECKIA COLUMNARIS, Pursh, var. PULCHERRIMA. (Lepachys columnaris, 
T. & G., £. pulcherrima, Don.)—Erect, simple, or branching from the base, 
strigose-pubescent ; earliest leaves lanceolate and entire; stem-leaves pin- 
nately parted, with linear divisions, petioled ; upper ones similar, but sessile ; 
disk columnar, 9-15” long and 4” wide; ray-flowers dark purple, reflexed, 6” 
long and 4” wide—dZuni Village (159), and also collected by Dr. Oscar 
Loew in White Mountains of Arizona. 

Var. Tacretes. (Lepachys columnaris, var. Tagetes, Gray, Pl. Wright. 1, 
p. 106.)—Similar to the above except in having small yellow or brown rays 
and a shorter disk. Arkansas Valley, Colorado (24, Loew); Valley of the 
Rio Grande, above Albuquerque (85). 

RupBecxiA uieta, L. (apparently).—Trout Creek, Colorado (549, 550). 

RUDBECKIA OCCIDENTALIS, Nutt.—Utah. 

BaLsaMoRHIZA sAGITTaTa, Nutt.—Northern Nevada and Utah. 


* GYMNOLOMIA, H. B. et K.—Heads heterogamous, radiate ; rays 1-seried, neutral ; disk-flowers per- 
fect, fertile. Involucre hemispherical or broadly campanulate; bracts in 2-3 series, exterior herbaceousand 
a little shorter, interior thinner, all narrow, or rarely with the exterior or interior enlarged. Receptacle 
convex or conical; chaff concave and embracing the disk-flowers. Ray-flowers ligulate, spreading, 
entire or dentate. Disk-flowers regular; tube short or with a somewhat dilated base. Anthers entire 
at base or with two small auricles. Styles of the disk-flowers obtuse or sometimes terminated by 
a short, acute appendage. Achenia of the ray-flowers narrow, empty; of disk-flowers sub-compressed, 
4-angled, obtuse at apex (in our species destitute of pappus).—Erect, branching herbs.—BENTH. & 
Hook. 
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WYETHTA AMPLEXICAULIS, Nutt —Utah. 

Wveraia Arizonica, Gray.—2-3° high, roughish hirsute; heads 2-4; 
leaves broadly lanceolate; upper ones sessile ; lower ones petioled, a foot 
or more long; scales of the involucre oblong or lanceolate, cinereous pubes- 
cent, ciliate; ligules 12, 10-14” long; achenia acutely angled, laterally 
compressed, 1—2- (or the outer ones often 3—4-) awned—Willow Spring, 
Arizona (222)—Priate IX. Branch, natural size. Figure 1. Section 
through receptacle showing ray-flower and disk-flower in position, the lat- 
ter subtended by its chaff; somewhat enlarged. 2. Chaff of disk-flower. 
3. Disk-flower. 4. Style and stigma of disk-flower. 5. Mature achenium 
of disk-flower. 6. Style and stigma of ray-flower. 7. Mature achenium 
of ray. Except where otherwise specified, all enlarged about 10 diameters. 

Viauiera* taxa, DC., var. BREVIPES, Gray (Pl. Lindh. 2, 228).—The 
loosely branching stem herbaceous, strigose-puberulent; leaves with short 
petioles, ovate or deltoid, plainly reticulated on the under surface, irregu- 
larly serrate, scabrous on both surfaces; petioles villose, especially on the 
upper surface; scales of the involucre in two series, lanceolate, pubescent, 
and nerved on the back, acute; chaff lanceolate, membranaceous; recep- 
tacle convex; achenia flattened and densely covered with an appressed 
pubescence—Camp Bowie, Ariz. (501); also collected by Loew in Central 
Arizona. 

VicurerA RETICULATA, Watson (Amer. Naturalist, 7, 301).—‘‘ White- 
tomentose ; stems herbaceous; leaves subopposite, coriaceous and rigid, 
broad-ovate, 1-2 inches long, cordate at base, acute, entire, short-petioled, 
strongly reticulated beneath ; bracts small, lanceolate; heads 4—5 together, 
in short close corymbs ; involucral scales imbricated in 3—4 or more series, 
lanceolate, thick, appressed or the tips spreading; rays entire; receptacle 
shortly conical; chaff acutish; achenia silky pubescent, the pappus-awns 
subulate at base; scales lacerate.”—Telescope Mountain, Southeastern Cali- 
fornia. Will probably also appear in Nevada and Arizona. Not having 
access to a specimen of this species, I have availed myself of the above 


* Vicurera, H. B. et K.—“ Head, flowers, &c. asin Helianthus, but usually of smaller size; imbricated 
involuere less herbaceous; receptacle inclined to be conical; and, especially the pappus less deciduous 
or even persistent, consisting of 2 or more scarious chaffy scales on each side between the awns.”— 
Gray, in Fl. Cal. 1, p. 354. 
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description of Mr. Watson.—Puiai1e IV. Figure 6. A branch, natural size 
7. A disk-flower. 8. Chaff of disk-flower. 9. Ray-flower. 10. Section 
through receptacle. All except the branch enlarged 10-20 diameters. 

HELIANTHUS PETIOLARIS, Nutt—Tall, erect, hispid; leaves scabrous 
(lower sometimes opposite, upper alternate), ovate or ovate-lanceolate, 
irregularly serrate-acuminate; petioles long (but variable in length) ; 
peduncles terminal; heads large; involucral scales lanceolate or broadly 
lanceolate, acute; disk-corolla hairy at base; achenia villous; pappus of 
“two chaffy awns”; rays large, over an inch long.—Southern Arizona, 
Nevada, and Colorado. 

Hewiantuus annuus, L. (Helianthus lenticularis, Dougl., see Gray, 
Fl. Cal. 1, p. 353; also H. lenticularis, Doug]. vol. v, King’s Report, and 
Preliminary Report of Mr. Watson in Wheeler’s Survey, Washington, 
1874.)—Utah and Colorado. 

Heianruus Nurrauuu, T. & G—Nevada and San Luis Valley, Colo- 
rado, with broader leaves (548). 

HE.IANTHUs GIGANTEUS, L., var. UTanensis, EKaton —Utah. 

HELIANTHELLA UNIFLORA, T’. & G.—South Park, Colorado (546). 

Actinomeris* Wricutu, Gray (Pl. Fendl. p. 85).—Erect, somewhat 
branching; stems canescently hispid; leaves sessile or slightly decurrent, 
lower opposite, upper alternate, oblong or lance-ovate, irregularly and 
strongly serrate, thick, scabrous, and distinctly veined, especially beneath; 
heads on naked peduncles (6-12’ long), medium-sized; scales of the invo- 
lucre. in 2-4 series, with a short stout pubescence, outer ones shorter, 
oblong and obtuse, inner lanceolate and acute; rays short, entire or 
slightly toothed (or sometimes none). Achenia of the disk cuneate-oblong, 
with a distinct wing extending half-way down the achenium on either side, 


* ACTINOMERIS, Nutt.—Heads heterogamous, radiate ; flowers of the ray neutral and in a single 
series; disk-flowers hermaphrodite, fertile ; heads sometimes, by the deficiency of the rays, homogamous. 
Involucre hemispherical or campanulate; bracts 2-3-seried, unequal, short or the outer ones elongated 
and foliaceous. Receptacle convex or at length conical, covered with chaff, which embraces the disk- 
flowers. Ray-corollas ligulate, spreading, entire or 2-3-toothed ; disk-flowers regular, with a short tube; 
limb elongated-cylindrical, 5-cleft at top. Anthers entire at base. Branches of the style in the disk- 
flowers terminated by acute appendages. Achenia laterally compressed, with margins attenuated and 
distinctly winged. Pappus usually of two persistent awns.—Scabrous herbs. Leaves opposite or 
alternate, petioled, sessile, or decurrent. Heads middle-sized, solitary, and with long peduncles or 
corymbose-paniculate.—BENTH. & Hook. 
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and produced above into a short, stout, inflexed awn (on either side). 
Chaff twice as long as the achenium; margins scarious and somewhat 
fimbriate or ciliate—On limestone rocks, Camp Bowie, Ariz. (452). 
Comparing the above with the original description, it will be discovered 
that there are some important differences; but as the specimens have been 
compared by Mr. Watson with the types in Cambridge, I cannot hesitate 
to assign them here——Puare VIII. Branches, natural size. 1. Ray-flower. 
2. Disk-flower and subtending chaff. 3. Disk-corolla, style protruding. (1, 
2, and 3 magnified about 2 diameters.) 4. Style and stigma (20 diame- 
ters). 5. Mature achenium (15 diameters). 

ACTINOMERIS LONGIFOLIA, Gray (Pl. Wright. 2, p. 89).—Stems erect, 
slender, terete, glabrous; leaves opposite, sub-opposite, or alternate, linear- 
lanceolate, sessile, acute, denticulate or entire, plainly reticulate, scabrous 
on upper surface and hispidly scabrous beneath; peduncles corymbose, 
naked, hispid, monocephalous; heads 1-2’ in diameter; involucre with 
scales in two series, the outer of which are lanceolate and with attenuated 
tips, the inner are shorter and obtuse, resembling the chaff of the recep- 
tacle, which is hardly longer than the mature achenium; achenia oval, 
distinctly winged to the bottom, awnless or with a single short awn 
occasionally ; ligules yellow, sometimes 2-3-toothed, 6-10” long. Leaves 
sometimes 8’ long and only 6” wide—Sanoita Valley, Southern Arizona, 
(608), and probably not far from the original locality whence it was taken 
by Mr. Wright. 

VERBESINA* ENCELIOIDES, Benth. & Hook. (Ximenesia encelioides, Cav., 
T. & G. FI. ii, 359.)—Annual, hoary-pubescent, green and almost smooth, 
branched from or near the base; leaves triangular-ovate or cordate, or 
sub-hastate, irregularly sinuate-dentate; upper petioles winged and dilated 
at base into a lobed auricle; involucre with scales in 2-3 series, the outer 
lanceolate acute, pubescent, the inner shorter and smoother; rays numer- 
ous, cuneate-oblong, 4—7’’ long, 3-toothed at apex; achenia of the disk with 
a wide and strong wing; pappus (disk) of two short, weak awns.—San 


* VERBESINA, Linn.—Similar to the preceding genus (Actinomeris), except that the rays are fertile 
and the disk-achenia are more distinctly 2-winged and 2-awned. 
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Luis Valley, Colorado (421), Southern Arizona (772, 462), and Agua 
Azul, New Mexico (124). <A polymorphic plant. 

VERBESINA PODOCEPHALA, Gray (Pl. Wright. 2, p. 92).—Erect, 2-3° 
high, hispid, branching from a woody base; leaves serrate, sub-sessile or 
even, rarely slightly decurrent, lanceolate to orbicular, 3—5-nerved, with 
(beneath) veinlets conspicuously netted, beneath glandular hispid, and veins 
and veinlets with stiff, long, white hairs; peduncle 4-8’ long, monocepha- 
lous; scales of involucre in two series, the five outer ovate, roundish, the ten 
inner longer, chartaceous, and acute; achenia of ray sharply 3-angled 
or winged, slightly toothed on the angles, the inner flattish, with two (or by 
abortion one) stiff awns from the angles; flower 1’ in diameter; rays 
bright sulphur-yellow, oblong, entire or slightly toothed at the apex.— 
Chiricahua, Ariz. (517). 

Coreopsis TincTtorta, Nutt—Ash Creek, Arizona, at 5,000 feet alti- 
tude (317). 

CorEOPSIS CARDAMINEFOLIA, T. & G.—Erect, smooth, slender, almost 
unbranched ; leaves pinnately parted; exterior involucre small; “achenia 
winged, broadly oval, sometimes with 2 short, subulate teeth”; rays 
3-toothed at the summit, twice as long as the interior involucre—Zuni 
Village, Ariz., at 6,700 feet altitude (157). 

‘THELESPERMA* LONGIPES, Gray (Pl. Wright. 1, 109).—“Suffrutescent”; 
glabrous, much branched; branches short and leafy; leaves 3-5-parted; 
segments linear-filiform; peduncles 1° long, almost filiform, terminated by 
a single rayless head; inner series of involucral scales with broad scarious 
margins; outer series small and obtuse; achenium without pappus (merely 
a very small crown-like border), slender, terete or nearly so, and tubercu- 
late-rugose on the back ; chaff not adhering to the cast-off achenia—Camp 
Bowie, Ariz. (451). 


* THELESPERMA, Less.—Heads heterogamous, radiate; flowers of the ray neutral, in a single series; 
disk-flowers fertile; heads often homogamous from the rays being absent. Involucre double, broadly 
campanulate; the inner series of subequal membranaceous scales, which are united more than half-way 
to the summit; the exterior series of a few small bracts. Receptacle flat with many flat scarious palets 
which subtend the flowers of the disk. Ray-flowers, when present, ligulate, spreading; disk-flowers 
regular, limb broadly cylindrical or narrowly campanulate, 4-5-cleft. Anthers obtuse at base and entire; 
styles of the disk-flowers papillose-puberulent at the apex, terminated by an acute appendage. Achenia 
linear or linear-oblong, somewhat obcompressed truncate at the apex and erostrate, with two retrorsely 
pectinate-ciliate awns or naked. Rays, when present, yellow; disk sometimes purplish. Achenia 
smooth or tuberculate.—BENTH. & Hook. 
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THELESPERMA GRACILIS, Gray.—Erect, much branched above, smooth; 
leaves pinnately 5—7-parted, the divisions linear and somewhat rigid ; heads 
hemispherical, on peduncles 4—6’ long; outer series of involucral scales 
obtuse or acutish; inner series acutish, with margin slightly, if at all, 
scarious; raysnone. (“Achenia oblong-linear, crowned with two stout sub- 
ulate persistent spreading retrorsely pectinate-hispid awns.”’—Porter and 
Coulter in Fl. Col. p. 72.)—Arizona, Loew. 

Cosmos* BIpInnatTus, Cay., var. PARVIFLoRUS, Gray. (Cosmos parvi- 
jiorus, H. B. K.)—Annual, erect, 6-12’ high, glabrous, leafy ; leaves petioled 
bipinnately parted; segments narrowly linear or capillary; outer series 
of involucral scales lanceolate, acuminate, as long as or exceeding the 
inner, obtuse, and somewhat scarious-margined ones; outer achenia short, 
and the inner ones somewhat longer-beaked; awns variable in number, 
2—4.—Arizona (639) and New Mexico. 

Bivens TeNuIsEcTA, Gray.—Annual, glabrous, branching from the base, 
leafy ; leaves bipinnately parted; segments entire (rarely again divided) and 
lanceolate; scales of the involucre linear, hirsute, especially at base; rays 
(4-7) hardly exceeding the disk; ‘“achenia attenuate-linear, glabrous sub- 
tetragonal”; awns nearly as long as the achenia and very strongly down- 
wardly barbed.—Colorado, in the Arkansas Valley (544). 

Bipens ra@nicuuirotia, DC.—Tall, branching, glabrous, or with the 
youngest branches puberulent; leaves 2-3 times pinnately divided; seg- 
ments entire or sometimes lobed; involucre with the outer scales linear, 
ciliate, and nearly as long as the inner ones, which are oval, with yellowish, 
scarious margins; rays large, 5-6, 8” long, oval, deep yellow, with plain, 
brown veins. Achenia (I have not seen) given by Dr. Gray in Pl. Wright. 
2, p. 90, as 24 lines long (the “var. acheniis minoribus”), and by DC. Prod. 
v, p- 603, as 3-34 lines long, and linear-tetragonal, hardly scabrous at the 
apex, 2-awned.—Sanoita Valley, Southern Arizona (671). 

_ Bivens HETEROPHYLLA, Ort.? var.?—EKrect, smooth; lower leaves 
petioled, pinnately “‘5-7-parted”; segments distant, linear, entire, the terminal 


* Cosmos, Cay.—Differs from Thelesperma in the inner series of involucral scales not being connate 
to or above the middle and the rays being rose- or violet-colored, and from Bidens in the achenia being 
more or less rostrate at the apex. 
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one much longer than the others, 4’ long and 3” wide ; upper leaves sessile, 
3-parted ; outer series of involucral scales lanceolate, ciliate, as long as the 
broadly margined inner series. Flowers in my specimen are all too young. 
Mr. Watson has kindly compared it for me, and pronounces it the same as 
1233 of Mr. Wright’s collection. 

LapHamia Stanspuri, Torr.—Utah. 

‘““LAPHAMIA MEGALOCEPHALA, Watson (Amer. Naturalist, 7, 301).— 
Scabrous-pubescent; stems diffusely branched, a foot high; branches sim- 
ple; leaves alternate, broadly ovate, 2-3 lines long, smaller upon the 
branches, entire, very shortly petioled; heads large, 2-3 lines in diameter, 
terminal and solitary, discoid, many-flowered ; achenia compressed, hispid ; 
pappus none.—With nearly the habit of the last. Nevada.” I have 
quoted the description from Mr. Watson. The specimen I have not seen.— 
Prats XI. Figure 1. A branch, natural size. 2. A single flower. 3. Style 
and stigma. 4. ———. 5. Stamen. Enlarged about 10 diameters. 

Perityte * Emoryt, Torr. (Bot. Mex. Bound. p. 82).—“‘Sparsely hirsute 
as well as glandular: leaves round-cordate or fan-shaped in outline, 5-9- 
cleft and the lobes copiously incised, the upper alternate and less lobed: 
scales of the involucre rather broad: rays short, white, broadly oval: style- 
appendages oblong and obtuse: akenes narrowly oblong, hispid-ciliate: 
awn of the pappus only one, very slender, sparsely barbellate above” 
(Gray in Fl. Cal. 1, p. 397). I have not seen the species. Arizona. 

Rippetuiat Coopert, Gray (Proc. Amer. Acad. vii, p. 858).—‘“A foot 


*«¢ PERITYLE, Benth.—Heads many-flowered, with pistillate rays, or occasionally none ; the flowers 
all fertile. Involucre campanulate, of nearly equal scales, slightly carinate on the back, in a single or 
double series. Receptacle flattish or conical, naked. Rays 3-toothed; disk-corollas 4-toothed; the tube 
glandular. Style-branches tipped with (or insensibly changing into) a short and obtuse or more com- 
monly subulate or filiform, hairy appendage. Akeunes oblong, flat (laterally compressed), dark-colored, 
bordered by a cartilaginous mostly ciliate-bearded margin. Pappus a series of hyaline or setiform 
scales, usually more or less united into a cup or crown, and commonly a slender awn from one or both 
margins.—Rays white (or sometimes yellow ?): disk-flowers yellow.”—GRray, FI. Cal. 1, p. 396. 

tRippELLIA, Nutt.—‘‘ Heads several-flowered, with 3 or 4 pistillate rays and 5 to 12 disk- 
flowers, all fertile. Involucre narrow, cylindraceous, of 4 to 10 linear-oblong and coriaceous equal 
woolly scales, which are connivent but distinct, except at the very base, and a few thinner or scarious 
ones within, sometimes a narrow external bract or two. Receptacle flat, naked and smooth. Rays 
large for the size of the head, very broad, abruptly contracted at the base into a short tube, truncate and 
3-lobed at the end, 5-7-nerved (the nerves converging and uniting in pairs within the lobes), becoming 
papery, persistent on the akene. Disk-corollas elongated-cylindraceous, with a very short proper tube, 
5-toothed at summit; the teeth glandular. Anthers linear, minutely sagittate, or emarginate at base. 
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or two high, tomentose-canescent ; somewhat naked with age: leaves nar- 
rowly linear, entire, minutely punctate : heads solitary on filiform peduncles 
terminating the branches: akenes glabrous: pappus of oblong erose- 
laciniate chaffy scales, about a quarter the length of the glandular disk 
corolla.” Not having the specimen, I have been obliged to quote the above 
from Fl. Cal. 1, p. 8373. Arizona. 

RippELLIA TAGETINA, Nutt—A foot high, floccose-woolly or smoother 
with age, much branched; leaves sessile, narrowly spatulate or oblanceo- 
late, 8-18” long; heads in clusters on the ends of the branches; scales of 
the pappus entire, about (or more than) half as long as the tube of the disk- 
flowers; rays somewhat puberulent externally —Camp Bowie, Ariz. (463), 
and Aleadonis, N. Mex. (82). 

Cuanactis Doueiasi, Hook. & Arn.—Colorado, about South Park 
(481, 482); also from Nevada and Utah. 

CHANACTIS STEVIOIDES, Hook. & Arn.—Independence Valley, Nevada. 

HYMENOPAPPUS LUTEUS, Nutt.—Arizona, Colorado, and New Mexico. 

HYMENOPAPPUS FLAVESCENS, Gray (PI. Fendl. p. 97).—Leaves less dis- 
sected and divisions larger than in the following variety, in which the 
flowers are a real yellow.—A somewhat variable species. Colorado. 

HYMENOPAPPUS CANESCENS, Var. CANO-TOMENTOSUS, Gray (Pl. Wright. 2, 
p- 94, and Pl. Fendl. p. 97).—Erect, floccose-tomentose ; leaves bipinnately 
parted; segments 3” long and $” wide; inflorescence in a cymose panicle ; 
heads 4” in diameter; scales of the involucre with petaloid and somewhat 
scarious tips; chaff of the pappus entire, oval, one-half or one-third as long 
as the tube of the corolla; achenia turbinate, obscurely 3-5-angled, 15- 
nerved, villose—Western New Mexico, Loew. 

Banta LEUCopHYLLA, DC.—Nevada. 

Banta apsinruirouia, Benth., var. pEaLBATA, Gray.—Erect, branch- 
ing from a sub-ligneous root, canescent-tomentose ; leaves oblong, trifid 

-at base, with middle division often toothed toward the apex or entire, 
linear-lanceolate obtuse ; heads, including the rays, 8” in diameter ; invo- 


Style-branches of the disk-flowers short, truncate-capitate at the apex. Akenes narrow, terete or nearly 
so, obscurely striate or angled, glabrous, or in one species cobwebby-villous. Pappus of 4 to 6 hyaline 
nerveless and pointless chaffy scales—Low and branching woolly herbs, probably ail perennial; with 
alternate, spatulate or linear leaves, either entire, or the radical ones pinnately incised, and corymbose 
small heads of golden-yellow flowers.”—Gray, FI. Cal. 1, p. 372. 
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lucral scales lanceolate, thin, canescent, acutish; pappus scales oblong, 
scarious, as long as the tube of the disk-flower, with a strong midrib, which 
does not reach the apex; achenia long-cylindrical or clavate, obscurely 
angled, pubescent. Entire plant densely covered with a close, white 
tomentum, which may be readily rubbed off—Camp Grant, Ariz., at 5,300 
feet altitude (457). 

Hymenorurix * Wrieuti, Gray (Pl. Wright. 2, p. 97).—Erect, 2-3° 
high, glabrous, diffusely branched ; lower leaves bi- or tripinnately parted, 
divisions filiform; upper ones entire or trifid, with the divisions entire; 
involucre loose, inner series broadly hyaline-margined, purple-tipped ; 
pappus of 12-15 scales, the awn of which is as long or nearly as long as 
the scale portion.  Achenia narrowly turbinate, black, densely silky-vil- 
lous; rays none-—Camp Grant, Ariz. (763). 

Hymenorurix Wisiizent, Gray (Pl. Fendl. p. 102).—Erect, puberu- 
lent, branching; lower leaves bipinnately parted, upper ones trifid or entire; 
lobes linear or linear lanceolate; rays bright sulphur-yellow, three-lobed ; 
disk-flowers merely lobed, yellow; pappus of 12-15 awns, which are bar- 
bellate above and slightly expanded into hyaline wings below; achenia 
whitish and somewhat silky-villous—Cottonwood, Arizona, at 4,300 feet 
altitude (350). 

| VILLANOVA | CHRYSANTHEMOIDES, Gray (Pl. Wright. 2, p. 96).—Erect, 


* HYMENOTHRIX, Gray (Pl. Fendl. p. 102).—Heads heterogamous, or in absence of rays homogamous ; 
rays when present fertile and in a single series; disk-flowers perfect. Involucre turbinate or narrowly 
campanulate, the appressed membranaceous bracts in two series, the interior of which have the margins 
and apices scarious or more or less colored; the exterior are shorter and narrower, and slightly, if at 
all, scarious. Receptacle small and naked. Disk-flowers narrowly campanulate and ths limb deeply 
5-lobed or 5-cleft. Anthers sagittate at base with small auricles. Styles of the disk-flowers with long 
branches, which are terminated by broad and acute or short subulate appendages. Achenia narrowly 
turbinate and more or less silky-villous. Pappus of many hyaline, awn-tipped scales.—Erect, diffusely 
branching herbs, wich are smooth or alittle pilose. Leaves alternate, once or twice pinnately parted or 
the upper ones simple. Heads middle-sized, irregularly paniculate or corymbose. Corollas yellow [or 
purplish].—Brntu. & Hook. 

t VILLANOVA, Lagasca.—Heads heterogamous, radiate; ray-and disk-flowers both fertile, or some- 
times the innermost flowers sterile. Involucre campanulate, the few broad herbaceous bracts sub-equal, 
subtending the ray-flowers, or even almost embracing their achenia. Small receptacle naked. Ray- 
flowers ligulate, the blade small, 3-toothed. Disk-flowers regular, tubular; limb 5-cleft, campanulate. 
Anthers sagittate at base, with small auricles. Styles of disk-flowers having a short acute appendage 
terminating the branches; achenia cuneate-oblong, truncate, attenuated at base, more or less 3-angled, 
the exterior strongly and the interior slightly compressed upon the back, smooth, naked.—Diffuse, gland- 
ular, pubescent herbs. Inferior leaves opposite, sometimes the superior alternate, ternately or pinnately 
dissec'ed or often only few-lobed. Heads small or middle-sized, peduncled, irregularly paniculate or 
corymbose. Corolla yellow. Achenia smooth.—Brntu. & Hook. 
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simple or branching toward the summit; leaves 1—2-ternately parted, the 
divisions spatulate or oblanceolate, obtuse, simple or lobed; scales of the 
involucre equal, acuminate, in 2-3 series; ray-flowers about 15 (disk-flowers 
many) ; blade toothed or lobed; tube of the disk-flowers externally glandu- 
lar-hairy ; achenia narrowly turbinate or clavate, black, slightly quad- 
rangular, smooth, ribbed or striate, and longer than the corolla; pappus 
none —Arizona (812, 609). 

PALAFOXIA LINEARIS, Lag. (vide Botany of Fortieth Parallel, p. 424).— 
Arizona. ; 

PararoxtA Hooxeriana, T. & G. ?, probably var. subradiata, T. & G.— 
6-12’ high, simple or branched; leaves linear or linear-lanceolate, hirsute, 
1-14’ long; pedicels and flowers viscidly glandular-hairy ; scales of invo- 
lucre lanceolate, acute, sub 2-seried; rays variable, large or small, regularly 
or irregularly 3-cleft; pappus (ray) reduced to small obtuse scales, half a 
line long; achenia sub 4-angled, hairy, broadly clavate ; disk-flowers deeply 
5-parted ; tube long and slender, or short and thick ; pappus of 5-8 lanceo- 
late or oblong scales, which are nearly as long as the hairy, clavate achenia.— 
A plant which appears to be variable in almost everything about the flower 
except the disk-achenia. Deserts of New Mexico, Loew. 

PoROPHYLLUM* MACROCEPHALUM, DC.—Annual, erect, glabrous; lower 
leaves linear, upper broadly oval (all petioled and glaucous) and sinuate- 
dentate; marginal glands nearly a line long and half as wide; flowers 
solitary, terminating the pedicels, which are hollow and dilated above; scales 
of the involucre linear, 10” long, with one or two lines of glands 14” long 
and 4” wide; achenia clavate, hairy; pappus fulvous, rough, with delicate 
hairs, nearly or quite as long as the slender flower-tube ; limb of the flower 
dark brown.—A striking species, found usually on or near limestone rocks. 
Sanoita Valley, Arizona, at 4,500 feet altitude (682). 


* POROPHYLLUM, Vaillant.—Head several- to many-flowered, with all the flowers perfect. Involucre 
_eylindrical or cylindraceous, of 5 to 10 oblong or linear equal scales in asingleseries. Receptacle small, 
naked. Corollas with a slender or filiform tube and a narrow 5-cleft limb. Style-branches slender, 
tipped with a subulate-filiform hispid appendage. Akenes long and slender, nearly terete, striate or 
angled. Pappus of copious, rather rigid, scabrous, capillary bristles, about the length of the corolla.— 
Herbs glabrous and often glaucous; with slender branches terminated by pedunculate heads of yellow, 
whitish, or purplish flowers, and alternate, or below, opposite leaves; these and the scales of the involucre 
marked by scattered immersed oil-glands, in the manner of Tagetes, &c., therefore strong-scented.—GRay, 
Fl. Cal. 1, p. 398. 
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TAGETES* MICRANTHA, Cav.—Annual, smooth, 2-6’ high; stem simple 
or nearly so; leaves opposite, entire and filiform or pinnately parted, and 
the divisions filiform; flowers terminal; scales of the involucre in a single 
series somewhat united at base, abruptly truncate and sometimes bristle- 
tipped; rays white, 1-3 in a head, 1-2’ long, entire or slightly denticulate ; 
disk-flowers about 5; pappus of two rough awns nearly as long as the 
distinctly striate linear achenia, and of 2-3 scales half as long as the awns, 
which they sometimes enclose—Sanoita Valley, Southern Arizona, on 
rocky hillsides (616). 

Prctist FiLIpes, Gray.—Annual, much branched; leaves smooth, 
narrowly linear, 12-18” long, less than 1” wide, with numerous glands, 
2-3 bristles on either side at base; peduncles capillary, more than an inch 
long; involucre of five lanceolate scales, with more or less scarious margins, 
frequently gland-bearing; rays exserted half their length, not more in 
number than the disk-flowers (5); disk-flowers half as long as the rays; 
achenia linear, hairy ; pappus usually of two stiffish awns, which are some- 
what thickened at base and slightly scabrous above, or occasionally reduced 
to one awn and a crown of minute scales. An exceedingly variable species, 
which Bentham and Hooker, in Gen. Plant., have assigned to the older P. 
Taliscana, Hook. & Arn. I can see no warrant for this, if the description 
in Bot. Beechey be correct. It should, however, be stated that the plant 
appears there to have been described from imperfect material, and more 


*TaGETES, Linn.—Heads heterogamous, radiate ; ray- and disk-flowers both fertile, or heads some- 
times homogamous, the rays being absent. Involucre cylindrical, the bracts 1-seried and more or less 
united, rarely a single small exterior bract is present. Receptacle flat, often small, naked or somewhat 
alveolate-fimbrillate. Ray-corolla ligulate; disk-flowers perfect and fertile, regular, tubular, the limb 
often enlarged, 5-cleft. Anthers at base obtuse, entire. Style-branches of the disk-flowers slender, truncate, 
penicillate or short appendiculate. Achenia linear, attenuate at base, compressed or angled, hardly 
striate, with a [somewhat] conspicuous callosity at base. Pappus variable [in our species, micrantha, of 
2 awns and 2-3 shorter scales ].—Erect, branching or diffuse glabrous herbs, with the leaves and involucre 
having distinct, strongly scented glands.—BENTH. & Hook. 

+ Prctis, Linn.—Heads heterogamous, radiate; ray-flowers in a single series and fertile, as the 
disk-flowers also. Involucre cylindrical or campanulate, the free, equal bracts ina single series. Recep- 
tacle small, naked. Rays with a small or narrow blade, spreading, entire or 3-toothed; disk-flowers 
perfect, the ampliate tube short, equally or unequally 5-cleft. Anthers obtuse, sub-entire at the base. 
Styles of the disk flowers elongated, slender, somewhat hairy, with very short, obtuse branches. 
Achenia linear, somewhat angled, delicately striate. Pappus of few or many bristles, oftener smaller, 
fewer or simply reduced to scales in the ray than in the disk, or sometimes consisting entirely of small 
scales resembling a crown, or with these and the bristles intermixed.—Herbs, the leaves and involucral 
scales of which often abound in strong-scented glands. Flowers yellow [in P. imberbis purple ].— BENTH. 
& Hook. 
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perfect specimens may have enabled those authors to place P. jilipes under 
P. Taliscana with certainty. Dr. Gray, Fl. Cal. 1, p. 400, still considers 
them distinct.—Southern Arizona (539) In one specimen, I find three 
awns to the disk-flowers, which alternate with three scales, each half as 
long as the achenium. 

PEcTIS ANGUSTIFOLIA, Torr.—Low, much branched, annual, 1-6’ high ; 
leaves slightly connate and bristle-ciliate at base, bearing many oval glands, 
as also do the scales of the involucre; pappus in both ray- and disk-flowers 
a mere crown of small and somewhat dentate scales, or in some of the outer 
flowers of the head of one or two awns, when it is P. fastigiata, Gray (PI. 
Fendl. p. 62); achenia a little hairy—A very much dwarfed form of the 
species, not over half an inch high, is in the collection, obtained by Dr. 
Loew, probably from New Mexico. Colorado (467). 

PectTis papposa, Gray.—‘‘Annual, glabrous, diffusely much branched, 
a span to a foot high, ‘lemon-scented’: leaves elongated-linear (2-3’ long, 
less than a line wide), furnished with very few bristles at base: heads 
slender-peduncled, scattered or corymbose, about 20-flowered: scales of the 
involucre 6-8-linear; rays, elongated, linear-oblong: pappus in the ray a 
scaly crown, in the disk of 15-20 capillary and very unequal barbellate 
bristles. Pl. Fendl. p. 62.” Not having access to satisfactory specimens 
of the above species, I have been obliged to appropriate the above complete 
description from Fl. Cal. 1, p. 399.—Obtained by-the Expedition in Arizona. 

Pectis TENELLA, DC.—Low and diffusely branched, smoothish; leaves 
1-2’ long, nearly a line wide; margins slightly revolute and bearing a few oval 
glands; rays twice (or nearly so) as long as the scales of the involucre, 
pappus (ray) a few small scales or rarely with anawn; disk-flowers about 10, 
two-thirds as long as the ray ; pappus (disk) of about 15 very unequal and 
strongly upwardly barbed bristles; achenia sub-angled and hairy. My 
specimens do not at all accord with the description in DC. Prod. vol. v, p. 

-99, and I am unable to separate them clearly from the above description of 
P. papposa. Mr. Watson, however, has kindly compared them at Cambridge 
for me, and I accept his conclusion—Camp Bowie, Ariz. (446); also 
obtained by Dr. Loew from Mount Turnbull, in the same region. 

Pectis Lonerires, Gray (Pl. Wright. 2, p. 69).—Annual, diffusely 
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branched ; branches procumbent or ascending, conspicuously angled and 
striate, smooth; leaves 1-2’ long, half a line wide, the margins copiously 
provided with roundish, brown glands, with several long bristle-like hairs at 
base ; peduncles 3-6’ long, with several small scale-like bractlets, filiform ; 
involucral scales linear-lanceolate, glandless or with but a single gland; 
ray-flowers 7’ long, pappus (ray) of two strong awns; disk-flowers 4’’ long, 
pappus (disk) of many unequal and scabrous bristles; achenia reddish, 
angled and roughish—A well-marked species from the Sanoita Valley, 
Arizona (635). 

PECTIS IMBERBIS, Gray (Pl. Wright. 2, p. 70).—Erect, much branched 
herb, 1-2° high, smooth; leaves scattered, few, gland-dotted, filiform, 2-3’ 
long; inflorescence paniculate-cymose; pedicels bracteolate; involucre scales 
lanceolate, obtuse, enfolding the ray-achenia; ray-flowers purple (as are 
also those of the disk and also the involucre scales); blade oval and 
twice as long as the tube; disk-flowers with the tube short and limb dilated 
upwardly, very slightly bilabiate, a dark gland on each lobe. Achenia 
(disk and ray) narrow, hairy; pappus of two small scales, with smaller 
ones between, and some more or less lacerate. The plant emits a tere- 
binthinate odor, and is almost as naked as though it had no leaves——Sanoita 
Valley, Arizona (6386). 

PEcTIS PROSTRATA, Cay.—Prostrate, branching herb, puberulent; leaves 
broadly linear or lanceolate (1’ long and 13” wide), entire, and strongly 
bristle-ciliate at base; heads sessile and somewhat congested; involucre of 
five oval scales, which are truncate at top and hyaline on the margins, not 
embracing the ray-achenia; limb of the ray-corolla less than twice as long 
as the tube, and both combined shorter than the achenium; pappus (ray) 
of 2-4 lanceolate, acute, somewhat lacerate scales, which are half as long 
as the hairy achenium; disk-flowers almost cylindrical, and not longer than 
the five lanceolate, hyaline, and very acute scales of the pappus. Achenia 
narrow and hairy (2lmost hairy-tufted at the apex). The dark glands are 
scattered throughout the entire blade of the leafi—Dry open plains of 
Southern Arizona (722). 

HELEnIuM AuTUMNALE, L.—Utah. 

Heventum Hoopesi, Gray.—Sierra Blanca, Arizona, at 11,500 feet 
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altitude (808). This plant was found blooming higher and later than any 
other species in Arizona. From the summit of Mount Graham, at 9,000 
feet, we have the variety ‘‘canescens, pube lanulosa decidua indutum” 
(Gray), some heads of which have the rays almost entirely wanting. 
(404.) For a recent arrangement of the genus by Professor Gray, see 
Proc, Amer. Acad. ix, p. 202 e¢ seq. 

GAILLARDIA ARISTATA, Pursh—Perennial, 6’-2° high, pubescent (un- 
branched?); lower leaves linear-lanceolate, obspatulate or pinnatifid, on 
long-margined petioles, upper ones sessile and usually entire; heads 2-4’ 
in diameter; rays 1’ or more long, usually entire, yellow; pappus of the 
ray-flowers somewhat shorter than that of the disk; tube of the disk- 
flowers short, limb cylindrical, glandular-hairy above, and with the lobes 
bristle-tipped; scaly pappus lanceolate, one-quarter as long as the limb, 
midrib produced into an awn nearly as long as the disk-flower; achenia 
slightly hairy; bristles of the receptacle stout, 3-4 times as long as the 
achenia, thickened at the base.—Colorado, in South Park (483). 

GAILLARDIA PULCHELLA, Fougeroux.—Erect, branching, smooth; lower 
leaves petioled, lanceolate-spatulate, upper ones sessile, broadly lanceolate 
or oblong; peduncles 4—6’ long; scales of the involucre in two series (the 
inner shorter), tips much attenuated; rays orange-colored, cuneate, deeply 
three-lobed; disk-flower lobes purple, glandular-hairy, drawn out into a 
bristle tip; pappus (disk) with the scales broadly oblong and the midrib as 
long as the flowers; awns of the receptacle thickened and hardened at 
base, four times as long as the achenium, which is densely covered with fer- 
rvginous hair (or, as expressed by Torrey and Gray, “‘involucrate with a 
villous ferruginous tuft”). This and the above species often closely resem- 
ble one another in the flowers. Indeed, in a specimen from the Laramie 
Mountains, named by Dr. Gray G. aristata, I find the hairy achenium much 
more like that of G. pulchella (which, from the unbranched stem and pin- 
-natifid leaves), it can hardly be —Cottonwood, Arizona (345). 

ACTINELLA ACAULIS, Nutt.—South Park, Colorado, at 12,000 feet ele- 
vation (457). 

ACTINELLA ARGENTEA, Gray (PI. Fendl. p. 100).—Stem at base, short, 
thick, woody, and branched almost as in A. acaulis and leafy; above slender, 
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with a few leaves, and terminating in a leafless peduncle 2—4 inches long; 
lower leaves 3-nerved, spatulate, tapering into a petiole, upper leaves sessile 
and spatulate, all (as also the stem and involucre) densely silky-pubescent; 
involucral scales thickish and lanceolate, in 2-3 series, and not longer than 
the disk-flowers; rays about 15, cuneate, 3-lobed, nearly 6” long; hyaline 
scales of the pappus broadly ovate, short-awned, glistening; achenia hairy, 
cuneate—This beautiful little species was obtained from Santa Fé, N. 
Mex. (5), where it was first detected by Mr. Fendler in 1847. 

ActTINELLA RicHarpsonn, Nutt—South Park, Colorado (484); alse 
from Western New Mexico, Loew. 

ACTINELLA GRANDIFLORA, T. & G.—Several erect branches, 6-12’ high, 
from the short stem; entire plant more or less densely covered with a long, 
loose wool; lower leaves pinnately or sometimes bipinnately parted, the 
divisions linear; petioles margined with dilated and sheathing bases; invo- 
lucre densely woolly; scales linear, acute, about as long as the hemispherical 
disk; head (including the rays) 13-24’ in diameter; rays oblong or cuneate, 
6-12’ long. Apex somewhat truncate, 3-toothed or lobed; disk-flower 
lobes rather short and obtuse, glandular-hairy; achenia roughish-hairy, 
with from 6-8 thin, lanceolate, acute pappus-scales—In Colorado, the 
most striking plant blooming at an altitude of 12,000 feet (578). 

ActineLia scaposa, Nutt., var. tinearts, Nutt—Perennial, villous or 
cinereous-pubescent; scapes numerous, from a much-branched caudex ; 
leaves many, narrowly linear, 2—4’ long and hardly a line wide, glandular- 
dotted petioles expanded into sheathing bases; scapes 4-12’ long, terminat- 
ing in a single head, which, with the rays, is 18” across; scales of the invo- 
lucre in two series, oblong, obtuse and quite villous; rays oval or cuneate, 
oblong, 3-toothed, the tube hairy; achenia pyriform, hairy, of five oblong or 
oval scales, with or without short awns; disk-flowers with almost no tube, 
and an upwardly dilated, gland-dotted limb, the lobes obtuse, short, and 
glandular-hairy; achenia as in the ray, except that the pappus is conspicu 
ously tipped with a bristle-like awn.—-Covero, N. Mex. (104). 

AcuitLeA Mitueroiium, L.—Nevada, Utah, Colorado, and Arizona, in 
the pine region of the White Mountains. 
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Lrucampyx* Newserry!, Gray (Porter and Coulter in Fl. Colorado, p. 
77).—Herbaceous, erect, 1-2° high, at first closely covered with a loose, fine 
wool, but becoming almost glabrous later; radical and lower stem-leaves 
petioled (the bases of the petioles are dilated and somewhat sheathing), 
bipinnately parted, the divisions linear, obtuse, and entire; upper leaves 
linear, entire, or remotely toothed; head (including rays) 2-23’ in diameter; 
scales of the involucre very woolly and somewhat exceeding the disk ; ray- 
flowers yellow, fading into a ‘“‘cream-color”; limb oblong or oval, and 
sometimes toothed at the apex; disk-flowers yellow; achenia black.— 
Western New Mexico, at 6,500 feet altitude, Loew. This rare plant was 
also obtained in 1872 by Professor Porter at the ‘Soda Springs, 35 miles 
northwest of Canon City”, and a good description of it furnished in the 
Flora of Colorado —Puiate XII. Natural size. Fig. 1. Vertical section 
through the receptacle, showing ray- and disk-flowers; also involucral scale. 
and embracing chaff. 2. Single involucral scale. 3. Ray-flower. 4. Chaff 
of the receptacle. 5. Disk-flower. 6. Style and stigma. All except the 
branch enlarged about 7 diameters. 

BaILEYA MULTIRADIATA, Gray (Pl. Fendl. p. 105).—More or less 
densely floccose-woolly, usually but little branched at the base; leaves once 
or twice pinnatifid ; peduncles 4-12’ long, and terminated by a large head 
14-2’ (including rays) across; rays yellow, very many, in two ranks, 
cuneate-oblong, somewhat sharply 3-toothed, 4’ long—Camp Bowie, 
Ariz. (495), and El Rito, N. Mex. (97). The Expedition has it also from 
Nevada. 

Dr. Gray (PI. Fendl. p. 106) remarks of B. pleniradiata, “‘ that the style 
branches exhibit a more or less distinct central mucronation, or slight cone; 
in the others [species] they are absolutely truncate.” I find in the speci- 
mens of pleniradiata from Southern Utah, collected by Dr. Parry, that this 


* LeucamMpyx, Gray.—Heads heterogamous, radiate; rays in one series, and, as also the disk- 
flowers, fertile. Disk-flowers perfect. Involucre broadly hemispherical; bracts 2-3 series, imbricated, 
broadly, scarious at the apex. Receptacle somewhat convex, chaff membranaceous-hyaline, partly 
including the achenia. Tube of the ray-flowers slender; limb bread 3-toothed or 3-cleft. Disk-flowers 
tubular, regular; limb campanulate; apex 5-cleft. Anthers obtuse at base, entire. Style-branches of 
the disk-flowers at the apex short appendiculate, penicillate. Achenia cuneate, incurved, compressed on 
the back, sub 3-angled, attenuate at base, obtuse at apex ; pappus none.—BENTH. & Hook. 
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cone is clearly defined, but in some of my Southern forms of what I can 
only consider as multiradiata that it is also slightly present—. e., the style 
branches are not absolutely truncate. Whilst in the main I can recognize 
marked differences between these two species, the wide range of variation 
in the rays, size, branching, etc., makes me regard the differences as in the - 
highest sense simply one of degree. It is noteworthy, too, that these two 
forms appear to come nearer to each other as we go southward. 

ARTEMISIA DRACUNCULOIDES, Pursh—Twin Lakes, Colorado (530) ; 
also obtained from Arizona and Utah. 

ARTEMISIA BOREALIS, Pallas——South Park, Colorado (535, 536). Alpine. 

ARTEMISIA CANADENSIS, Michx.—Arizona; also from Colorado (532). 

ARTEMISIA TRIDENTATA, Nutt.—Twin Lakes, Colorado (431); also from 
the New Mexican deserts, Loew. 

Artemisia piscoLor, Dougl—Southern Arizona (753). 

Artemisia Lupovicrana, Nutt.—Colorado (529) Arizona, by the earlier 
explorations of the Survey, and later by Loew from Mount Turnbull. The 
latter specimen looking toward var. Mexicana, Gray, having the upper leaves 
trifid and the margins revolute, and the entire plant (especially younger 
specimens) tomentose-canescent. From the San Luis Valley, Colorado, 
we have, in 1873 (539), a much narrower-leaved form (tenuifolia, Gray), 
which Dr. Gray intimates may be a distinct species. 

Var. Douerastana, D. C. Eaton, is from Southern Arizona (717) and 
from Utah. Varieties latiloba, Nutt., and latifolia, T. & G., also from Utah. 

ArremisiA FrIcIpA, Willd—From plains between Denver, Colo., and 
the foot-hills (469). To this we frequently find Aphyllon fasciculatum, T. 
& G., attached; parasitic attachments uniting the rootlets of the two. 

ARTEMISIA SCOPULORUM, Gray.—South Park, Colorado (430). Alpine. 

Arnica corpiroLia, Hook.—Clear Creek, Colorado (570). 

Arnica aupina, Lestad. (Arnica angustifolia, Vahl.)\—Clear Creek, 
Colorado (569). 

ARNICA LATIFOLIA, Bongard.— Utah. 

Arnica LoneIFouisA, D. C. Eaton.—Utah. 

Arnica Foutosa, Nutt—More than a foot high, erect, simple, tomen- 
tose or glandular-pubescent; lower leaves petioled; upper ones sessile, 
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slightly connate at base, lanceolate, callous-denticulate, sometimes with 
3—5 distinct ribs; flower, including rays, 18” in diameter—Twin Lakes, 
Colorado (568). 

SeNEcIO LuGENS, Richardson, var. Hooxert, D. C. Eaton. (Senecio 
lugens, Hook.)—Nevada. 

Var. FoLiosus, Gray. (S. lugens, var. exaltatus, Eaton in Bot. King’s 
Exped. [fide Gray].)—‘ Hoary with white wool up to the flowering state, 
and the stem conspicuously leafy almost to the top” (Gray, Fl. Cal 1, p. 
413.)—South Park and Twin Lakes, Colorado (567, 587). 

SENECIO TRIANGULARIS, Hook—Twin Lakes, Colorado (563); Utah. 

Senecio Anpinus, Nutt.—Mountains of Colorado near South Park 
(564, 565). 

SENECIO AUREUS, L., var. cRocEUS, Gray.—Utah. Var. Borra.is, T. & 
G.—South Park, Colorado (566). Var. WerneRtZFouius, Gray (Proe. 
Phila. Acad. Nat. Sci. March, 1863, p. 68)—Czspitose, woolly at first; 
radical leaves entire, petioled, spatulate-lanceolate, thickish, margins 
slightly revolute, canescently tomentose beneath, more nearly glabrous 
above; scape leafless or with one or two bracts—South Park, Colorado 
(588), where it appears to be a common form and to hold its characters well. 

Senecio Dovciasi, DC.—Glabrate form, from San Francisco Mount- 
ains, Arizona. 

Senecio canus, Hook., var., with narrower, more entire leaves, and 
longer rays than usual—South Park, Colorado (559). 

SENECIO CERNUUS, Gray (Silliman’s Journ. n. s. vol. 83, p. 10).—“Gla- 
brous stem slender, 14° high, terminated by a many-headed panicle; leaves 
lanceolate attenuate at base into a long, margined, subciliate petiole, spar- 
ingly sharply toothed or subentire; heads smallish (hardly 6’), discoid, 
nodding on a 1-2-bracteolate pedicel; involucre sub-calyculate, of lax 
bracteoles; ovary smooth.”—Twin Lakes, Colorado (583). For want of 
the specimen, I have been obliged to quote the original description of 
Professor Gray. 

SENECIO LONGILOBUS, Benth., var FLOccoso-INcANA, Gray.—2° high, 
from a woody base, much branched; entire plant more or less white and floc- 


cose-canescent; leaves 1-3’ long, entire and narrowly linear or deeply 
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3-parted or pinnate, with the divisions all linear; inflorescence cymose- 
paniculate; pedicels few, bracteolate below; involucre scales with two thick 
nerves ; loosely calyculate beneath the head. A most variable species, 
already noted by Dr. Gray as being with S. spartioides and others inextri- 
cably confused—New Mexico, where it is one of the commonest plants 
of the dry hill-sides. . 

SENECIO spARTIOIDES, T. & G.—Smooth, suffruticose, much branching; 
leaves 2-3’ long and a line wide, entire or very sparingly toothed; heads 
corymbose, or corymbose-paniculate; peduncles short, minutely bracteolate, 
calyculate scales subulate or narrowly lanceolate; involucre cylindrical, 
scales thin, nerves delicate; achenia silky-caneseent—Valley of the Upper 
Arkansas, Colorado (589). 

SENECIO EREMOPHILUS, Richards—San Luis Valley, Colorado, a 
narrow-leaved form (561, 562); also New Mexico. 

Senecio Fremontu, T. & G.—Colorado; among the mountains at 
11,500 feet and upward (571, 572, 576); contracted above, smooth, striate. 
Mountains of Colorado, at 12,000 to 13,000 feet altitude (573, 575). 

SeNneEcIO BiceLovir, Gray.—Erect, smooth, branching toward the top; 
lower leaves 5-8’ long, less than an inch wide, irregularly sinuate or 
dentate, the tips of the teeth callous, somewhat falcate, tapering toward 
the base into a margined petiole; upper leaves sessile and more reduced; 
heads large, homogamous, nodding, calyculate scales subulate, involucral 
scales in two series, lanceolate, the inner ones more decidedly scarious- 
margined than the outer. Achenia oblong, distinctly ribbed, and in some 
cases under the lens faintly glandular; root a cluster of fleshy fibres— 
Mount Graham, at and above 9,000 feet (762); also from the Sierra Blanca, 
Arizona; also var. MoNOCEPHALUS (Gray?), Twin Lakes, Colorado (587, 674). 

Senecio Frenpieri, Gray (Pl. Fendl. p. 108)—Twin Lakes, Colorado 
(S50): ; 

SENECIO So~paNneLLA, Gray (Proc. Acad. Nat. Sci. Phila. March, 
1863, p. 76)—Dwarf, sub-caulescent; root fibrous and fasciculate, glabrous 
and usually glaucous, monocephalous; lower leaves orbicular, 14-2’ in 
diameter, purplish beneath, on petioles 6’ long, which are widely scarious- 
margined; upper leaves smaller and on shorter petioles, the highest one 
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reduced to a small lanceolate bract; head 1’ in diameter, calyculate scales 
linear, acute; inner scales (involucre proper) broader, acuminate, and 
somewhat wavy at apex; achenia somewhat cylindrical. ; 

'TETRADYMIA CANESCENS, DC., var. INERMIS, Gray.—Eastern Arizona, at 
6,500 feet altitude, Loew; also from Southern Colorado (449, 855). 

Cnicus Drummonpu, T. & G., (462); and also var. acaULEScENS, Gray 
(461). Colorado. 

Cnicus uNDULATUS, Gray (Proc. Amer. Acad. x, 42).—South of Camp 
Apache, at 5,900 feet (293); and Mount Graham, Arizona, at 9,000 feet 
(742). 

Var. MEGACEPHALUS, Gray (i. ¢. p. 42).—Head 2-24’ in diameter; 
involucral scales broader than in the type of the species and spines (of 
scales) rather shorter—Camp Apache, Ariz. (256); also elsewhere from 
Arizona and Utah. 

Cnicus Arizonicus, Gray (l. ¢. p. 44). (Cirsium undulatum var., Gray, 
Pl. Wright. 2, p. 101.)\—My specimen, a very smooth form, may be briefly 
described thus:—glabrous, 3-4° high, and loosely branched; leaves pin- 
natifid, with the divisions tipped with long spines; peduncles short; scales 
of involucre longer and comparatively narrower from without inward, the 
outermost distinctly spine-tipped (the innermost acute, but hardly spine- 
tipped); “‘stigmatic tip to the style barely 4-6 times longer than thick and the 
node at its base manifest.”—Central Arizona (289); Colorado (463). 

Cnicus Nrv-Mexicanus, Gray (/. ¢. p. 45). (Cirsium Neo-Mexicanum, 
Gray, Pl. Wright. 2, p. 101.)—1-2° high, covered with a dense, soft, white 
wool (becoming less so with age); lower leaves petioled, deeply pinnately 
parted, the lobes tipped with well-marked spines,:with margins between 
spiny-ciliate; upper leaves sessile, less deeply pinnatifid and smaller, 
becoming gradually reduced to bracts; heads hemispherical, 1-2’ in diam- 
eter; outer scales of the involucre reflexed, and with tips more strongly 
spinescent than the inner ones; corolla somewhat irregularly cleft; lobes 
twice as long as the throat; anthers with a minute spiny tip, longer than 
each anther is wide.—Santa Fé, N. Mex. (62). 

Cyicus Parryi, Gray (i. ¢. p. 47).—Greenish, or even somewhat 
glaucous, slightly tomentose; leaves lanceolate, irregularly, deeply dentate, 
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the teeth tipped with longer spines than are found on the inter-dental 
margins; heads many, 1-14’ in diameter, the subtending bracts spiny- 
margined and tipped; outer involucral scales strongly ciliate-fringed ; inner 
ones less so, except at the tip, which has a small, oblong, ciliate, spine-tipped 
appendage 1-2’ long and half as wide; flowers light yellow——Twin Lakes, 
Colorado (460). 

CENTAUREA* AMERICANA, Nutt.—Erect, 4°, smooth; leaves sessile, 
entire, glabrous or nearly so, but with margins slightly ciliate; heads, 
including the long purple rays, 4’ in diameter; outer scales of the involucre 
very short and tipped with a lanceolate, brown, pectinate-ciliate appendage 
as long, or longer than the scales, the inner series becoming regularly longer 
and more scarious, the appendage remaining same size as in the outer 
series; pappus of rigid, similar, roughish bristles—Chiricahua, Southern 
Arizona (527). 

Pereziat Wricatu, Gray (Pl. Wright. 1, p. 127).—‘‘Smoothish; the 
leafy herbaceous stem 2° high, from a perennial root; leaves thin, mem- 
branaceous, oblong-ovate, spinulose-denticulate, the larger doubly dentate, 
sessile and at base often auriculate; compound corymb polycephalous ; 
heads 8-10-flowered, sub-fasciculate, involucre viscid sub-puberulent, scales 
hardly in 8 series, oblong and rather obtuse; achenia glandular, the soft 
white pappus of delicate bristles. Well distinguished by its membranaceous 
leaves and small heads” Not having the plant, I have quoted the original 
description.—Arizona. 

Perezia nana, Gray (Pl. Fendl. p. 111).—2-12’ high, the single- 
headed leafy branches erect from a woolly, creeping root; leaves thickish, 
strongly reticulate, ovate or a little cuneate at base, sessile, very irregularly 
toothed, teeth spiny or mucronate-tipped from the produced nerves; heads 


* CENTAUREA, L.—Heads many-flowered ; ray-flowers mostly large and sterile, sometimes wanting ; 
involucre various, imbricated. Receptacle setose. Achenia compressed. Pappus occasionally wanting 
or nearly so, but usually composed of scabrous filiform bristles, in one or more series, the inner often 
smaller and somewhat connivent.—T. & G, 

t PeREzIA, Lagasca.—‘ Head several-many-flowered ; the flowers all perfect. Involucre turbinate 
or campanulate; its scales imbricated, lanceolate or oblong, mostly chartaceous. Receptacle flat and 
naked. Corolla with a slender tube and bilabiate limb; the outer lip much longer and 3-toothed; the 
inner 2-toothed or 2-cleft. Anthers with long nuked tails at base, and a lanceolate terminal appendage. 
Akenes elongated-oblong, terete or slightly angled, often obscurely narrowed at apex, commonly glandu- 
lar. Pappus of copious scabrous capillary bristles.—Herbs; with alternate and mostly rigid leaves, and 
solitary or usually paniculate heads of purple or white flowers.”—Gray, Fl. Cal. 1, p. 422. 
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about 25-flowered, sessile or on very short pedicels, and not higher than 
the topmost leaf, campanulate; scales of the involucre acute, faintly 
ciliolate, slightly mucronate, the inner ones much longer, the outer ovate; 
achenia glandular-puberulent.— Arizona. 

Crepis GLauca, T. & G. Fruit needed to decide, but probably this.— 
Willow Spring, Arizona (218). 

Crepis RuncinaATA, T. & G—San Luis Valley, Colorado (664). 

CREPIS OCCIDENTALIS, Nutt., var. GRACILIS, Eaton.—Nevada and Utah. 


Crepis acuminata, Nutt.—Nevada. 

Mauacoturix FEnpiert, Gray (Pl. Wright. 2, p. 104).—‘‘ Dwarf, 
glabrous; stems many, diffuse, from a delicate root; younger leaves spar- 
ingly arachnoid, radical runcinate-pinnatifid dentate or the lobes cuspidate 
mucronate, the cauline few, linear, the highest entire; achenia almost 
cylindrical. Many-ribbed [15-ribbed]; the apex manifestly cupulate, 
the cupule entire; pappus of a@ single persistent bristle, with a few smaller 
caducous ones.” I have not the specimen in my collection—Bowlder, 
Colo. (466). 

Mauacorurix soncHores, T. & G.—Similar to the above, except that 
“the entire pappus is deciduous in a ring”, the summit of the achenia is not 
contracted, and of the 15 ribs some are stronger than the others, and the 
crown-like border of the akene is 15-denticulate—Nevada and Utah. 

Troximon AurantiacumM, Hook., var. Parryi, Gray. (Macrorhyncus 
troximoides, T. & G.)—Colorado (66, 668), Nevada, and Utah. Including 
here as a mere form (so considered by Dr. Gray), TRoxIMoN PARVIFLORUM, 
Nutt., from South Park, Colorado (665, 666). 

Pyrruopaprus Rorarockn, Gray (Proc. Amer. Acad. xi, p.80).—Slender; 
over a foot high, from a fusiform root, simple or leafy and branching below ; 
one-few-headed ; linear leaves entire or toward the base somewhat fringed- 
pinnatifid or dentate; peduncle slender, almost naked ; head narrow, about 
 20-flowered; the few exterior scales of the involucre subulate, appressed ; 
achenia_ rugulose, above scabrous; mature pappus dirty white—Fisch’s 
Ranch, Southern Arizona, at 5,000 feet altitude (699)—Puatr XIV. Nat- 
ural size. 1. Flower, enlarged about 5 diameters. 2. Style and stigma, 
about 15 diameters. 3. Young head elosed, about 4 diameters. 4 Ache- 
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nium and pappus, about 5 diameters. 5. Involucre reflexed, showing 
markings on convex receptacle, magnified about 4 diameters. 

Lactuca PULCHELLA, DC. (Mulgedium pulchellum, Nutt.)—Cottonwood 
Creek, Colorado (670). 

Soncuus asPeR, Vill—Utah. 

CH®TADELPHA* WHEELERI, Gray (Watson, Amer. Naturalist, 7, 301).— 
Stems numerous, flexuose, 1° high; leaves linear-lanceolate, 1-2’ long, 
entire, acute, rather rigid; flowers apparently rose-color; involucre 6” 
long; achenia 3-4” long, the brownish pappus exceeding the involucre. 
With the habit of Lygodesmia juncea, in which genus Bentham and Hooker 
are disposed to place it—Southern Nevada—Puate XV. Natural size. 1. 
Involucre, enlarged about 4 diameters. 2. A single flower, about 5 diam- 
eters. 3. Style and tube of anthers laid open, about 10 diameters. 4. 
Mature achenium and pappus, 4 diameters. 5. A branching bristle of the 
pappus, 10 diameters. : 

STEPHANOMERIA MINOR, Nutt.—Trout Creek, Colorado (671, 672); also 
Central Arizona (361, 205). 


CAMPANULACEZ: (including Lopetiacrz). 


LoBELIA CARDINALIS, L., var. Texensis.t (1. Texensis, Raf.)—Flowers 
as a rule smaller than in our Northern form, and upper anthers more hairy 
toward the apex; “leaves narrowly lanceolate.” Closely resembling L. 
splendens, Willd., as seen in No. 209, Palmer, 1875, but is a coarser, more 
rigid plant, which may be merely accidental.—Camp Bowie, Ariz. (448). 
Lopetia Gruina, Cav. (ic. 6, p. 8, t. 511, f 2) —Perennial, erect, slen- 
der, branching toward the top, glabrous or slightly puberulent below ; lower 
leaves lanceolate, obtuse, somewhat puberulent, irregularly crenate-denticu- 
late, 2-3’ long; upper leaves linear, acute, sometimes denticulate; slender 
flowering branches with the leaves fewer and smaller, narrowly linear 


* CHETADELPHA, Gray.—“ Heads about 5-flowered, ligulate. Involucre cylindrical, of lanceolate- 
linear, membranaceous, keeled scales, enclosing the achenia, the exterior scales calyculate. Receptacle 
naked. Ligule short, apparently rose-color. Achenia linear, truncate at each end, sub-5-angled, some- 
what few-striate, with the apex broad and sub-repand. Pappus persistent, brownish of 5 stout naked 
awns, to each of which there are 3-6 smaller divisions. Perennial herbs, resembling the Zulygodesmia.”— 
Gray, Proc. Amer. Acad. ix, 218. 

t Regarded now-by Dr. Gray (Syn. Fl. part 1, p. 3) as belonging to L. splendens, Willd. 
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bracts 5-8” long, hardly exceeding the filiform, sigmoid, or curved pedicels; 
calyx-tube turbinate, half as long as the acute, ciliolate lobes, sinuses not 
appendaged ; tube of the corolla 3” long, exceeding the calyx; two inferior 
anthers hairy-tufted at the apex, and the others pubescent on the back. 
Flowers violet-blue.—Sierra Blanca, Arizona, at 7,000 feet (797), and also 
collected by Dr. Loew on Quevelono Fork, Arizona. 

Mr. Watson has kindly compared this for me with specimens in the 
Cambridge Herbarium, and I cannot doubt his conclusion, but I am bound 
to say the plant poorly accords with the description given in DC. Prod. 
7, 373. See Fl. California, 1, p. 619, for the description of Palmerella 
debilis, var. serrata, Gray, a new and interesting genus of this order, and 
Plate XVI of this volume for its figure. 

SPECULARIA PERFOLIATA, A. DC. (Dysmicodon perfoliatum, Nutt.)—Ash 
Creek, Arizona (314), at 5,000 feet. 

CAMPANULA ROoTUNDIFOLIA, L.—Mount Graham, Arizona, at 9,250 feet 
(414); Colorado, Grant Post Office (752). 

CAMPANULA UNIFLORA, L.—Grant Post Office, Colorado (751). 

CampanuLa Lanesporrriana,t Fisch —Differing from C! uniflora, L., in 
having an ‘‘obconic ovary”; calyx glabrous and the “lobes serrulate on 
the margins”. The flower, too, is larger, 7. ¢., ‘1’ in diameter.” 


ERICACEZ. 


Vaccinium caspirosum, Michx.—South Park, Colorado (741). 

Arsutus* Menzresu, Pursh—Leaves oval, serrulate, pale beneath and 
bright green above; racemes dense, minutely tomentose; corolla almost 
globular, white; berries dry, orange-colored, with surface granulate.— 
Santa Rita Mountains, at 7,050 feet altitude. 

ArctostaPHyLos Uva-ursi, Spreng.-—Mountain parts of Colorado (742). 
Said by the late accomplished author of Fl Bor. Amer. to be used by natives 
of the Northwest to weaken their tobacco; rather, I should say, to eke it out. 


* AnBuTus, Tourn.—Corolla gamopetalous; calyx free. Ovary 5-celled, raised onadisk. Stamens 
10, included; anthers opening by pores and having 2 reflexed awns on the back. Placentas thick, on 
the inner angle of each cell. Berry rough, several seeds in each cell. The Madrofio of the Southwest 
and Pacific slope, which, toward its southern range, becomes a large tree, but, as seen by me in Southern 
Arizona, is not over 20 feet high and 2 feet in diameter. Used by the Mexicans in the manufacture of 
stirrups, etc. Wood hard. 

t Now assigned by Dr. Gray (Syn. Fl. part 1, p. 12) to C. Scheuzeri, Vill., var. heterodoxa, Gray. 
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ARCTOSTAPHYLOS TOMENTOSA, Dougl—Shrub, 10° high; branchlets, 
younger petioles, and pedicels hispidly pubescent; leaves oval, thick, 
entire; flowers in short, close racemes, white, pale red, or red; calyx-lobes 
ciliate, reflexed after fall of the fruit; fruit pale yellowish-red, hairy when 
young (not warty), several-seeded. One of the several shrubs known as 
manzanita (or little apple) by the natives. The berries of this are used to 
form a cooling acid drink —Mount Graham, Arizona, at 7,000 feet. 

ARCTOSTAPHYLOS GLAUCA, Lindl —‘‘8-20 feet high, much branched”; 
leaves rigidly coriaceous, oblong to round, glaucous, sometimes slightly 
cordate; flowers flesh-colored; pedicels glandular-hairy, slender; fruit 
large, enclosing a 5-celled stone 6” in diameter. Leaves twisting on their 
petioles become vertical—Nevada and Utah. 

Pyrota sEcunDA, L.—Shady ravines at Twin Lakes, Colorado, 10,500 
feet (739). j 

PyRoLA MINOR, L.—Alpine ravines, Colorado, at 10,500 feet (740). 

PYROLA ROTUNDIFOLIA, L., var. ULIGINOSA, Gray.—Twin Lakes, Colo- 
rado, at 9,500 feet (738). 

MonrseEs uNIFLORA, Gray.—Twin Lakes, Colorado (743). 

Prerospora ANDROMEDEA, Nutt—Mount Graham, Arizona, at 9,000 
feet (413). 

PRIMULACEA. 

Primuta Parry, Gray.—Mountain ravines, Colorado, at 10-12,000 
feet (734). 

PrimuLa ancustiroLiA, Torr. (Ann. N. Y. Lye. 1, p. 34, t. 3, fig. 3).— 
Root thick; many fibrous rootlets; radical leaves obtuse, lanceolate to 
spatulate, entire, 6’—-2’ long; scape 1-3’ high, naked or with a few bracts; 
calyx-tube cylindrical and with the obtuse, lanceolate, subulate teeth as 
long as the tube of the purple, sub-campanulate corolla (sometimes a 
little shorter); corolla 6-9’ wide; stamens inserted low down in the tube, 
the short filaments not more than one-fourth as long as the oblong anthers; 
stigma broadly clavate or globose-—Colorado (736); alpine. 

Primuta Farinosa, L.—South Park, Colorado (737). 

ANDROSACE SEPTENTRIONALIS, L.—Colorado (356, 358, 359); Santa 
Fé (51). Collected also by Dr. Loew in Arizona, but locality not given. 
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DoprecaTHron Mrapia, L., var. LaTiLopum (Gray, Fl. Cal. 1, page 
467).—One of the best-marked varieties of this troublesome species, 
characterized by the ‘thinner, broader, undulate-toothed leaves, which 
are suddenly contracted into a petiole, and calyx-lobes about half as long 
as the capsule”—Colorado, New Mexico (72); Arizona. (Albino form from 
Mount Graham, at 9,250 feet, 409.) Collected also by Loew in Arizona, 
but no locality assigned. Nevada. 

STEIRONEMA LANCEOLATUM, Gray ? (Proe. Amer. Acad. xii, 63).—Tonto 
Basin, Arizona, Dr. Loew. A mere fragment, nearer the above than any 
other species I am acquainted with. 

STEIRONEMA CILIATUM, Gray, /. ¢c—Utah. 


OLEACE &. 


Menopora* scasra, Gray (Amer. Jour. Sci. 2, 14, 44; Torr., Pacif. R. 
R. Rep. 7, t. 7)—Branching from a woody base, 6’-2° high, slightly 
hispidly-puberulent; leaves thickish, entire, margins somewhat revolute, 
1-2” wide and 3-10” long; yellow flowers, in a corymb or panicle, the 7-10 
setaceous lobes of the calyx somewhat exceeding the tube of the corolla, 
and also a little longer than the mature capsule-—Santa Fé, N. Mex. (60), 
and Southern Arizona (561). 

Menopora scopartA, Engelm. (FI. Cal. 1, p. 471). (JL. scabra, var. 
glabrescens, Gray in Watson’s Cat. Pl. Wheeler, 15.)—Differs from the 
above in being smoother, having ordinarily only 5-6 lobes to the calyx, 
and these not longer than the tube of the corolla.—Arizona. 

Fraxinus viripis, Michx.—Arizona. 

FRAXINUS ANOMALA, Torr.—Arizona. 

Fraxinus cortacea, Watson, Amer. Nat. 7, 302—“ Leaflets 1-2 pairs, 
coriaceous, obovate or oblong, 1-2’ long, truncate or rounded at the apex 


*Menopora, H. B. K.—‘ Calyx with a short and turbinate tube, and 5-14 narrow lobes from its 
truncate border. Corolla campanulate, funnel form or almost rotate, mostly 5-lobed ; the lobes imbri- 
‘cated in the bud. Stamens 2, sometimes 3, on the tube of the corolla: anthers oblong or linear. Style 
slender; stigma obtuse or somewhat 2-lobed. Capsule didymous, mostiy 2-parted, membranaceous at 
maturity, circumcissile, the upper part of each lobe falling off as a lid leaving the scarious membrana- 
ceous base. Seeds 2 (or rarely fewer in each cell), ascending, large and with a fleshy, or when dry a 
spongy outer coat, destitute of albumen.—Low and undershrubby or nearly herbaceous plants; with 
sessile leaves, not rarely alternate and terminal, mostly somewhat cymose flowers, which are rather 
showy.”—Fl. Cal. 1, p. 471. 
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or acutish, attenuate or abruptly contracted at base, sparingly toothed, 
mostly rather long petiolulate, glabrous, or, with the petioles, pubescent 
when young; fruit 1’ long, terete at base, widening into an oblong, obtuse 
wing, calyx persistent—Ash Meadows, Nevada, and also collected by Dr. 
Bigelow on the Mexican Boundary Survey, at Devil’s Run Cafon, but not 
mentioned in the report. A stem of twelve years’ growth, 14 inches in 
diameter, has a smooth grayish brown bark.”—Not having access to speci- 
men, I have taken the above from Mr. Watson in Cat. Pl. Wheeler, p. 15. 
Species reduced by Dr. Gray in Syn. Fl. N. Am. p. 74, to a variety of the 
following —Puate XXII. 

FRAXINUS PISTACIZFOLIA, Torr., forma tomentosa—Tomentose, leaflets 
5, almost sessile, lanceolate, irregularly serrate, tomentose, especially be- 
neath; samara 1’ long, seminiferous portion terete, 1” in diameter, 6” long, 
equalling the narrow, lanceolate wing. Very variable in shape and hairi- 
ness of the leaves, so much so that, in describing it a second time in the 
Botany of Whipple’s Expedition, Dr. Torrey changed the name from F. 
velutina, as it appeared in Emory’s report, to the present name.—Ash Oreek, 
Arizona, at 5,000 feet altitude (302). Grows to be 20 feet high, with a 
diameter of 18 inches. 

Forestiera* Nero-Mexicana, Gray, Proc. Amer. Acad. xii, 63. 
Thickish leaves, lanceolate to oblong-spatulate, acute or obtuse, usually 
irregularly serrate ; (staminate flowers not seen, ) pistillate flowers in fascicles 
of from 4-7; immature drupe oval, blue and glaucous; young seed longi- 
tudinally wrinkled. A much branching shrub, 8 feet high—New Mexico 
(108). 


APOCYNACEZ. 


APOcyNUM ANDROSZ&MIFOLIUM, L.—Twin Lakes, Colorado (45). 
Avocynum cannaBinum, L —Deer Spring, Arizona (191). 


*FORESTIERA, Poir.—F lowers diccious or polygamous. Calyx, when present, small, unequally 5-6- 
cleft. Corolla none, or rarely 2-3 petals. Stamens 2-4, with shortish filaments; anthers ovate, sub- 
extrorsely dehiscing. Ovary 2-celled; style delicate, stigma thickened or 2-cleft ; ovules two in either 
cell, suspended from the apex of the cell. Drupes ovoid or subglobose. Endocarp coriaceous or thin. 
Seeds 1-2, pendulous; testa membranaceous; albumen fleshy; cotyledons flat, short radicle superior.— 
Smooth or hairy shrubs. Leaves opposite, entire or serrulate, deciduous, often fascicled in the axils. 
Flowers small, very like those of Traxinus, section Fraxinaster ; appearing before the leaves from the 
nodes of the branches, fascicled or short racemose.—BENTHAM & HOOKER. 
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MacrosrpHonta® BRAcHYSIPHON, Gray. (Lchites brachysiphon, Torr. Bot. 
Mex. Bound. 158, 43.)—Low, branching from a woody base; branches 
puberulent; leaves opposite, entire or wavy, lanceolate to oval, usually 
acute; flowers yellowish-white, 14-2’ long; throat somewhat exceeding the 
cylindrical tube, 14’ across the expanded oval lobes; follicles (mature) 
3-6’ long, 2-3” wide, puberulent ; coma rusty-brown, exceeding the seed.— 
Limestone soils, Southern Arizona, at 56,000 feet altitude (646, 497). 


ASCLEPIADE. 
By Dr. GEORGE ENGELMANN. 


Paruipertiat cynancuorpes, Gray, Proc. Amer Acad. 12, 95. Synops. 
87. (Sarcostemma cynanchoides, Decaisne in DC. Prod. 8, 541. S&S. bilobum, 
Torr. Bot. Mex. Bound. 160.)—Tall, climbing, glabrous or glabrate ; leaves 
from deeply cordate to sagittate or hastate, abruptly cuspidate or short- 
acuminate, 1-24’ long; peduncle 15-25-flowered; slender pedicels much 
longer than the flowers; corolla whitish, nearly half an inch wide; lobes 
acutish, somewhat ciliate, crowns separated by a very short column.— 
Cienega, near Tueson, Ariz. (566), Rothrock, 1874, and to Western Texas. 

PHILIBERTIA LINEARIS, Var. HETEROPHYLLA, Gray, ib. (Sarcostemma hetero- 
phyllum, Engelm. Bot. Mex. Bound. 161.)—Glabrous or upward pubescent ; 
leaves 1-2’ long, 1-2 wide, some tapering into a petiole, some with a 
rounded, others with a dilated or auriculate-cordate base ; corolla 6” 
wide, yellowish, purplish, or whitish, lobes ovate, crowns contiguous.— 


*MacrosipnoniA, Muell. (Arg.).—Calyx 5-cleft, with many small glands inside the base; lobes 
narrow. Tube of the corolla long, cylindrical ; throat short, campanulate or sometimes proader and longer 
than the tube; no scales. Corolla-lobes 5, broad, often crisped. Stamens attached to the highest part 
of the tube, anthers conniving around the stigma and attached to it by a little below the middle ; anther- 
cells produced into blunt appendages below. Seales of the disk 5, of which 3 are free and 2 united. 
Ovary of two distinct carpels ; style filiform ; stigma thickened coriaceous, 5-ribbed, with the base pro- 
duced into 5 reflexed lobes, acutely and somewhat 2-lobed apiculate ; ovules numerous in either carpel. 

Yollicles straight, terete, continuous or sub-torulose. Seeds oblong, crowned with a long (and at length 
deciduous) coma, Albumen thickish; cotyledons oblong ; radicle short.—Undershrubs, erect, simple or 
branched. Leaves opposite or whorled, with the margin often undulate-crisped. Flowers in a terminal 
raceme or at length pseudo-axillary, few or solitary, on very short pedicels, white, yellow, or scarlet.— 
BENTHAM & HOOKER. 

{PumieertiA, H. B. K.—Corolla rotate, deeply 5-parted; crown double, the exterior or membra- 
naceous ring adnate to the base of the corolla, the interior of 5 (in ours tumid, hoodlike) scales adnate 
to the base of the very short column ; pollinia suspended ; follicles smooth, acuminate.—Perennial, more 
or less twining herbs.—(Sarcostemma, H. B. K. Bot. Mex. Bound, etce., not R. Br.)—Brntu. & Hook. 
Gen. 2,750. Gray, Proc. Amer. Acad. 12, 95. 
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Water-hole near Tucson, Ariz. Rothrock, 1874 (700). From Western 
Texas to Southern California and into Mexico. 

ASCLEPIODORA* DECUMBEWS, Gray, Proc. Amer. Acad. 12, 66. (Anan- 
theria decumbens, Nutt.; Acerates decumbens, Decaisne, Watson, Bot. King.)— 
Santa Fé, N. Mex. (283), Rothrock, 1874. From Arkansas to Texas, New 
Mexico, and Utah. ; 

ASCLEPIAS TUBEROSA, L.— Willow Spring, Arizona (200), Rothrock, 
1874. Exactly like the common form of the States. Perhaps the most 
western locality of this beautiful species. 

AscLepias speciosa, Torr. Ann. Lyc. N. Y. 2, 218; Watson, 7. «. 
282.—Willow Spring, Arizona (249), Rothrock, 1874. 

ASCLEPIAS INvoLUcRATA, Engelm. Bot. Mex. Bound. 163; Gray, Syn. 
94.—Minutely pubescent when young, at last glabrate; several weak, 
spreading stems from a stout root less than a span long; leaves opposite or 
alternate, lanceolate-linear, tapering, on short petioles, the broader ones with 
a roundish, the others with a tapering base, the uppermost involucrating 
the mostly solitary, sessile, or short-peduncled umbel, and commonly over- 
topping it; flowers greenish with purple; ovate hoods rather longer than 
the anthers, the short incurved horn slightly exserted from about. their 
middle; pods ovate, acuminate, smooth, pubescent.—Algodones, N. Mex. 
(78), Rothrock, 1874; also in Arizona and adjacent Mexico. 

ASCLEPIAS VERTICILLATA, L., var. SUBVERTICILLATA, Gray, Proc. Am. 
Acad. 12, 71; Syn. 97.—Taller and stouter than the usual form, with leaves 
3-5’ long, opposite or ternate; peduncles alternate all along the stem, many 
times longer than the pedicels; flowers rather larger than those of the 
ordinary form.—Algodones, N. Mex. (77), Rothrock, 1874. Very similar 
to Fendler’s No. 694 from the same region. It approaches nearer to A. 
Mexicana than to any of our varieties, but is readily distinguished by the 
scattered (not subterminal) umbels, the flat leaves, with slightly revolute 
margins, etc. ‘The roots of all the forms of verticillata are fascicled, the 


*ASCLEPIODORA, Gray, Proc. Amer. Acad. 12, €6; Synops. 88. (Anantheriz, in part, Nutt.; Acerates, 
in part, Decaisne and others.)—Corolla rotate-spreading, afterwards closed; hoods inserted over the 
whole (short) column, spreading and assurgent, sac-shaped, upward 2-celled by a salient crest. Anther- 
wings corneous, narrowed at base, angulate above the middle; pollinia dependent.—Stout, low, peren- 
nial herbs, with usually scattered leaves and large greenish flowers in subterminal umbels. 
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lower part of the rootstock decaying, the remaining part throws out 
annually numerous strong fibres. The root of A. Mewicana ought to be 
compared with it. 

GENTIANEZ. 


. By Dr. GEORGE ENGELMANN. 


Eryturm”a catycosa, Buckley; Gray, Synops. 115.—Simple or branch- 
ing from an annual or biennial base; erect stems quadrangular-winged, 
leaves linear-lanceolate (about 1’ long), lower ones broader, as long or longer 
than the internodes; panicle rather contracted, loose-flowered; pedicels as 
long as or longer (or the upper ones shorter) than the large flowers (8-10” 
in diameter, rose-colored, with yellow centre); calyx about the length of 
the flower-tube; lobes of corolla oblong, acutish, often denticulate, scarcely 
shorter than their tube; seeds small, 0.3-0.4"™ long. 

In the Gila Valley, Rothrock, 1874 (325), and southeastward into 
Mexico, Gregg, ete.—Stems 1-14° high, the tallest of our species; leaves 
1-1} long, distinguished by its large bi- or tri-colored flowers with acutish 
lobes. E. venusta, Gray, with which it has been confounded, is a smaller 
plant with larger deeper-colored flowers, broader obtuse corolla-lobes, and 
usually longer anthers and larger seeds—The anthers of the different species 
of Erythrea are of different shape and size, from orbicular and oval to oblong 
and linear and 3-4 or 5™™ in length; all become at.last spirally twisted | 
after they have shed their pollen, the longer more conspicuously so, the 
shorter much less. The stigmas of this genus have often been misunder- 
stood, probably because mostly observed in dried and pressed specimens. 
They are never capitate or funnel-shaped, but always bilobed. Before 
maturity, they remain closed, and only after the anthers have shed their 
pollen do both halves separate and spread out, just as the Gentians behave. 
In the form of the stigma, I find valuable characters for grouping of the 
species, and especially for the distinction of the American ones from those 
of the Old World. The stigmas of the former are flabelliform and broader 
than long; those of the latter are orbicular-ovate or oblong to linear; 
shortest in E. spicata and linearifolia, and longest in major, where they are 
twice as long as wide, and in maritima, in which the length is 3 or 4 times 


190 BOTANY. 


as great as the width. #. Australis from Australia, as well as Cicendia 
from Europe, have stigmas like the American species, but E. Chilensis (at 
least a specimen collected by Ochsenius in Valdivia, which I refer to that 
species) differs from all the others in having elongated, cuneate, emarginate 
stigmas. : 

The seeds of Hrythrea are identical with those of a large group of 
Gentianee, which comprise perhaps all of Grisebach’s Chironiece and Chlo- 
ree, being very numerous and very small, from }to scarcely more than 
3"™ in the longer diameter, and, when fully mature, globose or oval, with 
their surface favose-reticulate. 

The North American genera belonging to this group may be arranged 
thus : 

1. Stamens inserted in the tube: EryrHrama. Evustoma. 

2. Stamens inserted in the throat: Sappatta. Mucroca.a. 

Cutora, Carron, and Sepa of the Old World also belong here. 

My investigations have convinced me that the genus Cicendia, or at 
least its typical and original species, C. pusilla, is nothing but a reduced 
form of Hrythrea, distinguished from it only by its small oval anthers, less 
than 0.5"™ in length, too short to twist much, but still, when drying, some- 
times twisting a little. Its stigma is by no means capitate, but regularly 
bi-lamellate, and, much like that of the American species, triangular-flabel- 
- late, and broader than long. The flowers are 4-parted, which often occurs 
in genuine species of Hrythrea; seeds 0.4" long, large for the size of the 
plant. It will have to bear the name Lrythrea pusilla. 

Eryturaa Dovuenasn, Gray, FI. Calif. 1, 480; Syn. 113.—Slender, 
a span to a foot high, loosely and paniculately branched, usually sparse- 
flowered; leaves from oblong to linear, acutish; flowers on strict, slender 
pedicels, 4-5" wide; lobes of the pale pink corolla obtuse, much shorter 
than the tube; anthers usually only 1™™ long, style short, stigma about 
1™™ wide; seeds sub-globose, 0.4™™ in diameter.—Arizona, Utah, and 
northwestward to Oregon. This plant has been confounded by Mr. Watson 
with his . Nudtallii, which, however, is a smaller and more leafy plant, 
with larger flowers and much larger seeds (0.65"" long), but much smaller 


stigmas. 
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GENTIANA* HUMILIS, Stev. Griseb. in DC. Prod. 9, 106. Engelm. 
Trans. Acad. St. Louis, 2, pl. 9, figs. 1-5. Gray, Syn. 120.—Biennial, with 
large, broadly oval, rosulate, white-margined basal leaves, and few or many 
ascending stems of a pale yellowish-green; cauline leaves small, linear- 
oblong; flowers single, terminal; corolla greenish or whitish, 4-6” long, 
tubular, with acute lobes, and short, notched folds; anthers oval, introrse; 
capsule clavate-obovate, on a long stipe, usually much exceeding the corolla; 
seeds oblong. 

Wet, grassy spots in the higher Rocky Mountains; also in Asia. 
The long, protruding capsules (trumpet-shaped when open), together 
with its pale, sickly look, give the little plant a very curious ap- 
pearance. 

GENTIANA PROSTRATA, Henke; Griseb. /. c. Engelm. /. . figs. 9-14. 
Gray, Syn. 120.—Annual, small, weak, 1-2’ high, with horizontal or decum- 
bent branches; leaves only 2-3” long, ovate, green with narrow white 
margins; flowers azure-blue, 4-parted, terminal on the branches, 5-6” long 
(or in luxuriant specimens sometimes larger); lobes ovate-lanceolate; 
appendages half as long, similar or sometimes notched; anthers oval, 


*The presence or absence of folds or plaits between the lobes of the corolla and the mode of 
attachment of the anthers to the filament separate the Gentians into two large and very natural sec- 
tions, already recognized by old authors: Gentianella (Bor khausen ), Gray, has acorolla without folds and 
the anthers versatile; Pnewmonanthe (Necker), Gray, has a corolla with folds between the lobes and fixed 
anthers. It will not be useless to explain the term versatile in respect to anthers, as many seem to mis- 
understand it, so that they speak of versatile anthers as accidental and unconnected with a physio- 
logical process. The fact is that in Gentianella the anthers are introrse in the bud and after it first opens; 
but as soon as the flower is fully expanded (generally toward the middle of the day) the anthers gradu- 
ally assume a horizontal position (the notched base raised and turned toward the as yet immature and 
closed stigma), open the cells upward, and begin to shed their pollen. Toward evening, the now effete 
anther is turned over backward, and on the next morniug we find it hanging on the back of the fila- 
ment, the notched lower end turned up and the empty cells directed outward. Thus in about twelve 
hours it has described an almost complete circle. In my figures of Gentians in the Transactions of the 
Academy of Saint Louis, vol. 2, pl. 7, 8, 9, and 11, versatile anthers are erroneously represented as turn- 
ing indiscriminately ontward or inward. This is a mistake, as the above account of the living action of 
the anthers shows. In the figures of G. humilis and prostrata, pl. 9, the anthers are also figured as ver- 
eatile in that unnatural manner, while in these species they are constantly erect and introrse, as well 
before opening as when effete. 

In Pneumonanthe the anthers remain fixed in two forms. In one section, comprising mostly smaller 
plants, with smaller flowers (G. prostrata, verna, Altaica, humilis, wtriculosa, etc.), they are introrse. In 
another section, the true pereunial large-flowered Pneumonanthes, to which we must add also an annual, 
G. Douglasiana, and the European G. cruciata, they are extrorse. In the genera Halenia, Pleurogyne, 
Swertia, and Frasera, all represented by plants collected in these expeditions, we find the same arrange- 
ment of versatile anthers as in Gentianella. It therefore seems proper to enumerate, first, the Gentians 
with fixed anthers, and next those with versatile anthers, and then, joining them, the other genera with 
similar versatile antheral arrangement. 
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introrse; capsule linear-oblong, short-stipitate, enclosed in the corolla; seeds 
oblong.—Alpine regions of the Rocky Mountains, also in Asia, and rare in 
Europe, where it is said to have usually 5-parted flowers. 

Gentrana FRIGIDA, Henke. Griseb. l. ¢. 111. Gray, Syn. 120.—Ces- 
pitose stems, 1-5’ high, with fibrous roots; leaves linear to spatulate, 
thickish, pale, 1-3’ long, their bases forming a long sheath; calyx half as 
long as the corolla, with subulate lobes and, frequently, a cleft tube; flowers 
1-3, crowded on top, funnel-shaped, 14’ long, yellowish or greenish-white, 
spotted with red and brown; lobes broad-triangular, acute; reddish plaits 
wide, oblique, undulate-crenulate, almost entire; anthers free; seeds broad, 
narrowly winged, with crested ridges. 

Springy places, in the alpine regions of the Rocky Mountains, and in 
Asia; very rare in Europe.—A very handsome plant in the color of its 
flowers. Its mode of growth is entirely different from any other of our 
species. The flowering stems bear in the axils of their lowest leaf-pair, 
within its long sheath, or breaking through it, leaf-buds which in the 
succeeding year produce flowering stems, while the base of the old stem 
withers away. The roots are therefore only of one year’s growth, thin 
and filiform, never thick, as those of most other Pnewmonanthes, nor is 
there a real caudex. 

GentianA Parryi, Engelm. Trans. Acad. St. Louis, 2, 218, pl. 10. 
Gray, Syn. 121.—Few ascending stems from thick fasciculate roots, about 
a span high; leaves glaucescent, thickish, about 1’ long, broadly ovate to 
oblong-lanceolate, with a sheathing base, especially in the lower ones; the 
uppermost boat-shaped and keeled, involucrating the single or few clustered 
flowers, concealing the calyx and often almost equal to the large deep-blue 
corolla; lobes of calyx linear, short, sometimes almost obliterated, shorter 
than the campanulate often once- or even twice-cleft tube; corolla 14’ long, 
somewhat ventricose, its lobes short, broad, acutish, not much exceeding 
the narrow deeply 2 -cleft appendages; anthers free; seeds linear-lanceolate, 
wingless—Moist grassy places in the alpine and sub-alpine regions of 
Colorado and Utah. 

GENTIANA AFFINIS, Griseb. /. c. 114. Gray, Syn. 122.—Many stems, 
from a stout rootstock, with thick fasciculate roots, a span to a foot high, 
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mostly ascending; leaves from oblong to lanceolate or linear; flowers 
small for the section, 1-14’ long, usually clustered in the axils of the 
upper leaves, rarely few; bracts lance-linear; calyx-lobes linear, unequal, 
usually shorter than their sometimes cleft tube; lobes of the blue corolla 
acute, plaits bifid, anthers unconnected; sessile stigmas lanceolate; seeds 
narrowly, or sometimes more broadly, winged. 

Wet, grassy places in the Rocky Mountains of Colorado and Utah. 
The numerous thin seeds are borne on the whole inner surface of the cap- 
sule, which thus not only has the function of a placenta, but really seems 
to be nothing but a thin, membranaceous expansion of the placentz them- 
selves, forming a free sac within the capsule, which originates from the 
commissures of the carpels, and remains attached to them only, and is at 
last otherwise entirely unconnected with the walls of the capsule. It is 
probable that all the Pnewmonanthes with ovules from the entire inner sur- 
face of the capsule have this structure, and that in the others the ordinary 
arrangement of commissural placentee prevails. 

GenTiaAnNa sERRATA, Gun. Fl. Norveg. 10. Gray, Synops. 117. (G. 
detonsa, Rottb. Fries, Gray’s Manual ed. 5th, 387.)—Low, simple specimens, 
a few inches high, with single flowers, 1-14’ long. Mount Graham, Ariz. 
(751), at 9,000 feet altitude. 

The Norwegian specimens of this plant in my herbarium have much 
smaller flowers than ours and much smaller seeds. The ‘‘scales” which 
roughen the surface of the seeds prove, when moistened, to be transparent 
vesicles, single protruding cells of the epidermis. In the Norwegian form, 
these vesicles are small, oblong, or cylindric; in the American specimens, 
they are much larger and mostly hemispherical; in the allied G. crinita, I 
find them large and oblong. 

GENTIANA BARBELLATA, Engelm. Trans. Acad. St. Louis, 2, 216, pl. 
11.—Has thus far been found only in the mountains of Colorado, near the 
timber-line, and is a very distinct species, which can in no way be con- 
founded with serrata or simplex. I have already, in the first account of this 
species, given the diagnostic characters, and have also stated that it is the 


only perennial one of the section Crossopetalum in America, somewhat allied 
13 BOT : 
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to the European G. ciliata, also a perennial species, which used to be claimed 
as an annual; barbellata, however, has seeds similar to those of serrata, though 
much smaller, while ciliata has the winged seeds of simplex, and has an indefi- 
nite number of leaves. I have since had the opportunity of studying barbel- 
lata in the mountains of Colorado, and found that it possesses a creeping, 
filiform rhizoma, 2—3 inches below the surface, from which at intervals filiform 
stems arise. hese bear, at their thickened upper end, where they reach 
the surface of the soil, an undeveloped terminal bud of indefinite growth, 
and lateral annual flowering stems, the scars of which, enveloped by 
withered leaf-bases, can be traced sometimes for five or six years back. 
The vegetation of the plant is accomplished in the following manner.—Kach 
season the terminal bud developes two pairs of basal leaves; from the axil 
of one of the outer leaves, the single flowering branch originates. Inside of 
the two leaf-pairs just mentioned, we find a third and a fourth pair unde- 
veloped, about half an inch long, which are to grow into the basal leaves in 
the following season; and within these the four leaves of the next succeeding 
season, now only half a line long, are already preformed. The flowering 
branch, usually 3 or 4 inches high, normally bears one pair of leaves in 
the middle, and a second involucral pair just below the almost sessile 
flower; the four sepals are opposite these four leaves, and the four corolla- 
lobes alternate with the sepals, and so on. In the axil of one of the third 
pair of basal leaves preparing for next year, usually alternating with, or 
sometimes opposite to, the present flowering branch, the bud of next year’s 
flowering apparatus is already four lines long; it shows plainly the two 
pairs of leaves and the calyx, and, in a very rudimentary state, also the 
corolla. Thus each year’s vegetation exhibits at the flowering period 
(August and September), on the primary axis, two pairs of leaves for the 
present, two pairs for the next, and two for the third year, a secondary 
axis with two leaf-pairs and the flower, and another preformed secondary 
axis with the rudiments of the same organs for the next year. No other 
Gentian has, as far as I know, such a typical growth, with the regular 
preformation of all the organs, but we find the same among other plants in 
other families, a striking example of which is furnished by our Nelwmbium. 
The regularity in our Gentian is not as absolute asin Nelwmbium ; for occa- 
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sionally two flowering branches are found on the same plant, or three 
pairs of leaves in place of two, or, very rarely, the upper involucral leaves 
bear one or even two axillary flowers. 

Gentrana WisuizEnu, Engelm. /. ¢. pl. 7; Gray, Syn. 119.—Annual, 
erect, a foot or less high, with the habit and the many-flowered thyrsoid- 
paniculate inflorescence of the next; leaves from lanceolate to ovate, 1’ or 
less long, with an obtuse or subcordate base; calyx of barely half the 
length of the tube of the corolla, with very small teeth, its membranaceous 
tube cleft, and often, in age, dejected; corolla pale purplish, 4-5’ long, acute 
lobes fringed above the base; capsule linear; seeds subglobose. 

White Mountains of Arizona, Rothrock (799), in 1874. This is the 
only known locality within our flora of this rare plant, which was discovered 
by Dr. Wislizenus over thirty years ago in the mounwains west of Chi- 
huahua. 

Genriana AMARELLA, L., var. acura, Hook. f. Gray, Syn. 118. (G. 
acuta, Michx.).—Annual, 2-20' high; stems wing-angled, usually much 
branched; lowest leaves obovate, petiolate, upper ones lanceolate sessile; 
inflorescence paniculate or strictly thyrsoid, with shorter erect or in some 
forms with elongated patulous peduncles; calyx deeply 5-cleft; herbaceous 
lobes lance-linear, somewhat unequal, often as long as the tube of the 
bluish-purple corolla, the lobes of which are oblong, obtusish, beset at base 
with copious (or in the diminutive alpine form, few) sete; sessile capsule 
linear; seeds subglobose. 

Grassy places in the mountains of Colorado and northeastward. The 
true European G. Amarella has usually 4-parted flowers 

Haventa Rornrocken, Gray, Proc. Amer. Acad. 11, 84; Syn. 127— 
Annual, a span or two high, loosely flowered ; lower leaves small, spatulate, 
those of the stem distant, lance-linear, the uppermost closely approaching 
subverticillate ; flowers cymose-subumbellate, on slender peduncles, often 
in sevens, nearly 6” long, bright yellow, ovate, acute lobes a little longer 
than the campanulate tube, the five spurs curved, horizontal or ascending, 
half as long as the corolla; stamens from the throat of the tube; anthers 
versatile; seeds subglobose-ovate 

On Mount Graham, at 9,000 feet altitude; in flower in September, 
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Rothrock (733), in 1874. Evidently allied to three Mexican species which 
have also umbelliform cymes; the innermost involucral leaves bear single 
flowers, the outer ones usually two, and a later secondary flower is borne on 
a shorter peduncle behind a primary one. This is the only Western species 
yet discovered—Puatre XXI. Natural size. 1. Flower, 5 diameters. 2. 
Mature capsule, cross-section, about 5 diameters. 3. Vertical section 
through flower, about 10 diameters. 

PLeuRoGyyE* rorata, Griseb. Gray, Syn. 124. (Swertia rotata, L.).— 
Stems 2-10’ high, the smallest ones one-flowered, others thyrsoid-branched, 
many-flowered ; leaves lance-linear; sepals linear, acute, as long as the 
milk-white (?-1’ wide) corolla, acute at both ends 

Moist, grassy places in Colorado, sometimes in large patches, and 
then disappearing again for years. The spreading flowers of this and the 
next two genera afford the best opportunity of observing the action of the 
versatile anthers as they slowly turn from the introrse to the horizontal, and 
then to the extrorsely reversed position, as explained above. The glands 
on the base of the corolla-lobes are distinct enough, but the surrounding 
scale is apparently not, as it is ignored by many botanists; I have seen 
it variable, longer or shorter, but always present; when fully developed, 
it forms a complete crested or fringed funnel The stigma of this plant is 
most peculiar, formed as it is directly on the commissure of both carpels 
and representing a broad stigmatic line commencing about 3?” below the non- 
stigmatose apex, running down the sides to the same distance above the base, 
so.that we have here a two-carpellary ovary with two lateral, but without 
any apical stigma. This line is beset with elongated stigmatic cells or 
papille about 0.1™™ long and ; as wide. At the proper time, numerous 
pollen-grains are found adhering to the stigma, many of them developing 
their tubes. The seeds I have been able to examine were not fully 
matured, but such as they are, they appear oval-oblong, not flattened nor 
margined, but slightly angular and nearly 0.5"™™ in the longer diameter 


* PLEUROGYNE, Eschsch.—Erect annuals of cold or alpine regions, with opposite leaves, few or 
numerous whitish flowers in a fastigiate'y much-branched panicle; corolla rotate, often 4-parted, in 
our species with a pair of nectariferous pits at the base of the lobes surrounded by a funnel-shaped crest 
or a fringed scale; stamens versatile ; ovary lanccolate, bearing the linear stigmas decurrent down the 
sides on the sutures ; ovules abundant on the broad placent@ on both sides of the sutures; capsule oval, 
compressed ; seeds oblong, smooth. 
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SwertiaA* peReNNIS, L., Gray, Syn. 124.—A span to a foot high; 
lowest leaves oblong or obovate, 2-4’ long; upper few and narrow, sessile ; 
flowers 1’ wide——Colorado and Utah mountains, in boggy places; also 
in Kurope and Asia. 

F'RASERA SPECIOSA, Doug]. in Griseb. Gent. 829. Hook. Fl. 2, 66, tab. 
153; Gray, Syn. 125—Biennial; stem stout, 2-6° high, very leafy; leaves 
in fours and sixes, nervose, the radical and lower cauline ones linear- 
oblong, 6-10’ long, acutish or obtuse, the upper narrower and shorter; 
flowers numerous, in a long leafy thyrsus; lobes of the greenish-white 
(rarely bluish) dotted corolla oval-oblong, acutish (6’’ long), bearing a pair 
of contiguous and densely long-fringed glands about the middle, and a 
distant transversely inserted and setaceously multifid scale-like crown near 
the base; anthers versatile; capsule compressed contrary to the deep boat- 
shaped valves; oblong seeds flat, margined—Willow Spring, Arizona, 
Rothrock (251), in 1874; Colorado, Wolf (780), in 1873. A mountain 
species, found in the Rocky Mountains and westward to California and 
Oregon. 

POLEMONIACEZ. 


By Pror. T. C. PORTER. 


PHLox Loneiroiia, Nutt. (Gray, Proce. Am. Acad. 8, p. 255; Watson 
in King’s Rep. 5, p. 2¢0).—Nevada, 1871, 1872, Watson’s Rep.; Boulder, 
Colo., 1873, Loew. (680); Central Colorado, 1873, Wolf (681). 

PaLox LoNnGIFOLIA, Nutt., var. SransBuri, Gray.—Arizona and Nevada, 
1871, 1872, Watson’s Rep. 

Puuiox nana, Nutt. (Pl. Gamb. p. 4; Gray, Proc. Am. Acad. 8, p. 256; 
Watson, /. c. p. 464).—Santa Fé, N. Mex., June, 1874, Rothrock (8). 

Puiox Doverasi, Hook. (Gray, /. ¢ p. 254; Watson, J. ¢. p. 260).— 
Nevada and Arizona, 1871, 1872, Watson’s Rep. 

Patox caspitosa, Nutt (Gray, 1. ¢ p. 253; Watson, l. ¢ p. 259).— 
Nevada and Utah, 1871, 1872, Watson’s Rep.; South Park, Colorado, July, 
1873, Wolf. 


*Swertis, L,—Single-stemmed perennials; leaves cecasicnally alternate, the lowest ones tapering 
into an elongated, margined petiole; inflorescence thyrsoid; flewers blue; corolla rotate, with a very 
short tube; nectarifercus pits at the base of its lobes crested with a fringe; anthers versatile; seeds 
flat, winged. 
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CoLLomiA LINEARIS, Nutt (Watson, J. c. p. 261).—Utah, Watson’s 
Rep.; South Park, Colorado, July, 1873, Wolf (686, 687). 

Cottomia eraciLis, Dougl. (Watson, U. c. p. 262)—Denver, Colo., 
June, 1873, Wolf (354). 

Cottomra citiorpEs, Benth. (Gilia divaricata, Nutt. Pl. Gamb. p. 4; 
Watson, /. ¢. p. 464).— Willow Spring, Arizona, July, 1874, Rothrock (233). 

Cottomia CavaniLiesiana, Don. (Gray, 1. c. p. 260; Watson, 1. ©. 
p. 465).—Big Dry Fork, Arizona, 1873, Loew (678); Camp Grant, at - 
5,250 feet elevation, Rothrock (439); Chiricahua Mountains, August 1, 
1874, Rothrock (536); Black River, at 4,500 feet elevation, September, 
1874, Rothrock (788). 

CoLLomiaA LonGIFLORA, Gray (Proc. Am. Acad. 8, p. 261; Watson, 
l. c. p. 465)—San Francisco Mountains, Arizona, 1871, 1472, Watson’s 
Rep.; Denver, Colo., June, 1873, Wolf (675, 677); deserts of New Mexico, 
1873, Loew; Camp Bowie, Ariz., August, 1874, Rothrock (412); Deer 
Spring (180). 

CoLuomia aGerEGata (Gilia aggregata, Spreng ; Watson, /. c. p. 269).— 
Arizona, Nevada, and Utah, 1871, 1872, Watson’s Rep.; Arizona, 1873, 
Loew (305, 744); Blue River, Colorado, June, 1873, Wolf (745); Rocky 
Canon, Arizona, July, 1874, Rothrock (275) ; White Mountains, Arizona, at 
9,000 feet elevation, September, 1874, Rothrock (810).—An examination of 
a goodly number of specimens of Gilia aggregata, Spreng., from different sta- 
tions in the Rocky Mountains and California, brings to light a character in 
the species which has been overlooked,—the unequal insertion of the stamens, 
The degrees of variation in this respect are remarkable and so gradual as 
to rule out the supposition of dimorphism. In the extreme cases, they are 
included, on the one side, in the tube of the corolla and very unequally 
inserted at points wide apart, from the base upward, whilst, on the other, they 
are crowded toward the throat and more or less exserted. Then, the inser- 
tion sometimes is, or rather, perhaps, appears to be, equal. In a specimen of 
this kind from California, it would be hard to declare that the filaments in 
some of the flowers do not start out from the same horizontal line, whilst in 
other flowers on the same stalk their insertion is decidedly unequal. Now, as 


the main character which separates Collomia from Gilia is the unequal inser- 
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tion of stamens, I have ventured to transfer this species to the former genus, 
where it naturally falls into Dr. Gray’s section Phloganthea, and forms a link 
of transition between the two genera. It may be here remarked that the 
character of Gilia given by Bentham and Hooker (Genera, 2, p.822), ‘‘semina 
nunquam spirilifera”, is evidently an oversight, since Dr. Gray, whose 
elaboration of the genus is adopted in full, restricts it to the species with 
opposite and palmately-cleft leaves. 

GiLiA NUDICAULIS, Gray (Watson, /. ¢. p. 264).—South Park, Colo- 
rado, 1873, Wolf. 

Gruia Nurratuu, Gray (Watson, /. ¢. p. 264)—Oro City, Colo., July, 
1873, Wolf (682); Arizona, 1873, Loew (164 a). 

GiLIA PUNGENS, Benth.—Denver, Colo., June, 1873, Wolf; Nevada, 
1871, 1872, Watson’s Rep. 

Gitia peBILis, Watson (Am. Naturalist, 7, p. 302; Report for 1871, 
1872).—Stems short and slender, !—2 inches high, leafy above; pubescence 
minute or hirsute; leaves alternate, $-1 inch long, oblong, attenuate into a 
short petiole, entire, or some of them broader and 3-lobed; bracts entire, 
resembling the leaves, twice longer than the calyx; flowers nearly sessile ; 
calyx with ovate-triangular teeth, shorter than the tube; corolla funnel- 
form, 8 lines long, with elongated tube and deeply-lobed limb, light purple; 
stamens upon the throat exserted; capsule 1 line long, the cells 1-seeded ; 
seeds without mucilage or spiricles—Southern Utah, 1871, 1872.—Puate 
XIX, Fie. A. Natural size. Figure 1. Flower, and, 2, Corolla split open, 
each enlarged about 5 diameters. 

GiILIA DEMIssA, in the same plate, not being collected by the Expedi- 
tion, is not described. See Gray, Syn. Fl. N. Am. part 1, p. 137. 

GILIA DENSIFOLIA, Benth. (Watson, /. ¢. p. 468).—A foot or two high, 
from a perennial root; stems virgate from a woody base, leafy to the top ; 
leaves rigid, linear, laciniate-pinnatifid or incised, the short, lobes few or 
several, subulate; flowers numerous, in a compact head; corolla over half 
an inch in length, violet-blue, two or three times the length of the calyx 
(the lobes three lines long); anthers linear-sagittate; ovules several (Gray, 
in Bot. Cal. 1, p. 495).—Nevada, 1871, 1872. 
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Gina FILIFOLIA, Nutt., var. pirrusa, Gray (Watson, J. c. p. 267).— 
Nevada, 1871, 1872. 

Git1a concesTa, Hook. (Watson, J. c. p. 268).—Gray’s Peak, Colo- 
rado, at 10-12,000 feet elevation, July, 1873, Wolf (748, 749). 

GILIA PINNATIFIDA, Nutt. (Watson, J. ¢, p. 469)—Denver, Colo., 
June, 1873, Wolf (746). | 

PoLemonium HumILE, Willd. (Watson, J. c. p. 470).—Utah, 1871, 
1872; Georgetown, at 8,500 feet elevation, and Gray’s Peak, Colorado, at 
12,600 feet elevation, 1873, Wolf (685). 

PoLEMONIUM CHRULEUM, Linn. (Gray’s Man. p. 371).—Central Colo- 
rado, at 10-11,000 feet elevation, July, 1873, Wolf (683). 

PoLEMONIUM CHRULEUM, L., var. FoLiosissimuM, Gray (Watson, J. c. 
p- 272).—Utah, 1871, 1872. 

PoLEMONIUM CONFERTUM, Gray (Watson, /. c. p. 272).—Utah, and 
Belmont, Nev., 1871, 1872; Central Colorado, at 12,000 feet elevation, 
July, 1873, Wolf (684). 


HYDROPHYLLACE/. 


PHACELIA* CIRCINATA, Jacq. £—Loew, Arizona. A widely distributed 
and polymorphic species. 

PHACELIA CRENULATA, Torr.—Nevada. 

PracELIA GLANDULOSA, Nutt.—Annual, viscidly pubescent, somewhat 
glandulose; leaves bi-pinnately parted; lobes short and obtuse; seeds 
delicately impressed-punctate; calyx-lobes oblong, spatulate, obtuse; 
placentee 2-ovuled; seeds vertical—Agua Azule, N. Mex., 6,700 feet 
altitude (131). P. Popei, Torr. & Gray, Pac. R. R. Rep. 2, p. 172, t. 10, is 
simply a less hairy form, having the lobes of the corolla entire. Colorado, 
along the Arkansas (99). 

Var. Neo-Mexicana, Gray. (P. Neo-Mewicana, Thurb.in Bot. Mex. Bound. 


* PHACELIA, Juss.—‘‘ Calyx deeply 5-parted; the divisions usually narrow and similar. Corolla 
from almost rotate to narrow-funnelform, deciduous, commonly with appendages upon the inside of the 
tube in the form of 10 vertical plates or lamelle approximate in pairs between the bases of the filaments, 
or else adnate more or less to their base, one on each side. Stamens equally inserted low down or at the 
base of the corolla. Ovules and seeds from 4 (a pair to each placenta) to very numerous.— Herbs, mostly 
branched from the base; with simple or compound alternate leaves, or the lower opposite, and more or 
less scorpoid spicate or racemose cymose inflorescence. Corolla blue, violet, purple or white, never 
yellow, except sometimes the tube or throat.”—F'l. Ca ifornia, 1, p. 506. 
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p. 148) is distinguished chiefly by the more distinctly crenulate-denticulate 
lobes of the corolla, a character in which it varies much.—Neutria, N. 
Mex., at 7,000 feet altitude (155). 

PHACELIA TANACETIFOLIA, Benth—Valley of the Arkansas, Colorado 
(82). (By oversight published in catalogue (1874) as sub-alpine.) 

PHACELIA SERICEA, Gray.—Nevada. 

Puacenia mntecriroiia, Torr.—Deer Spring, Arizona, at 6,300 feet; 
hairy form, but hardly, I think, P. Palmeri, Torr., in Watson’s Bot. King’s 
Survey, p. 251 (181). 

Hypropuytium Virernicum, L.—Apex, Colo. (83). 

HypropHy.ivum caritatum, Dougl.—Utah. 

Nama utsperpa, Gray.—Camp Bowie, Ariz., at 5,500 feet altitude (445). 

_ Ertopicryon* gGiutivosum, Benth., var. ancustirouium, Torr. (4. 
angustifolium, Nutt. Pl. Gambel, 181)—Nearly smooth, with a sticky exuda- 
tion; linear leaves with revolute margins; inflorescence cymose in a naked 
panicle; short campanulate corolla 2-3’ long —Southern Nevada. 


BORRAGINACE Zi. 


By Pror. T. C. PORTER. 


CoLDENIA HISPIDISSIMA, Gray (Watson, Bot. King, p. 247).—Nevada, 
1871, 1872, Watson’s Rep. (Zddya, Torr. Pac. R R. Rep. 2, p. 170, pl. 
ix); Sunset Crossing, Ariz., 1873, Loew (160 a). 

CotprentA Patmeri, Gray (Watson, /. c. p. 248).—Nevada, 1871, 1872, 
Watson’s Rep. 

Huwiorroprum Curassavicum, Linn. (Gray’s Man. p. 366; Watson, 
Bot. King, p. 248).—Nevada, 1871, 1872, Watson’s Rep. 

HeEtiorropiuM CONVOLVULACEUM, Gray (Bot. Cal. 1, p. 521; Huploca, 
Nutt.)—Annual, with branches a span to a foot long spreading from the 


* Erropicryon, Benth.—Calyx deeply 5-parted, the lobes or sepals not broader upward. Corolla 
funne!-form or approaching campanulate or salver-form. Stamens more or less included. Styles 2, 
distinct to the base; their tips or stigmas clavate-capitate, Capsule crustaceous, small, globose-ovate 
and pointed, 2-celled, with dilated placenta, 4-valved, i. ¢., at first loculicidal in the manner of the tribe, 
then septicidal, thus splitting into four hard and thick half-valves, closed by a portion of the partition 
on one side and partly open on the other. Ovules rather numerous, but seeds few.—Low shrubs ; leaves 
alternate, of rigid coriaceous texture, their margins beset with rigid teeth, tho base tapering into more 
or less of a petiole. Flowers in scorpioid cymes collected in a terminal panicle; corolla violet or purple, 
varying to white. Filaments variably adnate to the tube cf the corollan—Gray, Fl. Cal. 1, p. 518. 


202 BOTANY. 


base, hoary or strigose-hispid; leaves oblong-lanceolate or ovate, petioled; 
flowers scattered, short-pedicelled, sweet-scented; corolla white, with a 
rotate limb, plaited but scarcely lobed, and a hairy tube somewhat enlarged 
above, and the orifice narrowed; anthers with slightly cohering tips; style 
long; truncate cone of the stigma bearded with stiff bristles; fruit of two 
globose, solid lobes, each lobe or carpel splitting into two hemispherical 
one-seeded nutlets—Deserts of New Mexico, 1873, Loew 

EcuinospermMuM Repowsku, Lehm. (Gray’s Man. p. 365; Watson, 
Bot. King, p. 246)—Nevada, 1871, 1872, Watson’s Rep.; Twin Lakes, 
Colorado, 1873, Wolf (694, 705); Pescado, N. Mex., at 7,000 feet eleva- 
tion, July, 1874, Rothrock (154). 

EXCHINOSPERMUM FLORIBUNDUM, Lehm. (E. deflezwn, Lehm., var flori- 
bundum, Watson, Bot: King, p. 246)—Twin Lakes, Colorado, 1873, Wolf 
(697). 

ERirricuium nanuM, Schrad., var. areTiomes, Herder. (Gray, Proc. 
Am. Acad. 10, p. 56; E. aretioides, DC.; E. villosum, DC., var. aretioides, 
Gray; Watson, Bot. King, p. 241).—Mountains of Colorado, at*13,000 
feet elevation; June, 1873, Wolf (708). 

Erirricuium Cautrornicum, DC. (Watson, Bot. King, p. 242).—Central 
Colorado, 1873, Wolf (689, 691, 692). 

ERiTRIcHIUM ANGUSTIFOLIUM, Torr. (Watson, /. c. p. 241).—San Luis 
Valley, Colorado, September, 1873, Wolf (704). 

ERITRICHIUM CRASSISEPALUM, Torr. & Gray (P. R. R. Survey, 2, p. 
171).—Annual, very hispid with spreading hairs; stem much branched from 
the base, branches ascending, 3 to 5 inches high; leaves obovate-lanceolate, 
rather obtuse; racemes bracteate below; fructiferous calyx ventricose at 
base, closed and contracted above the middle, the segments thickened and 
indurated on the back, finely pilose on the margins, with large, strong, 
hispid hairs on the back; nutlets heteromorphous, ovate, convex on the 
back, three of them muricate-granulate, the fourth larger and nearly or 
quite glabrous—Colorado, 1873, Wolf. 

Erirricuium Jamesu, Torr. (Marcy’s Rep. p. 294).—Hirsute, much 
branched from a suffruticose base; branches 6 to 10 inches high; leaves 
linear-lanceolate, tapering to the base, 1 to 2 inches long; spikes terminal, 
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numerous; flowers on very short pedicels; calyx campanulate, at first 
searcely longer than the tube of the corolla, but in fruit elongated and 
closed, segments ovate; corolla ochroleucous, tube shorter than the calyx- 
teeth, spreading limb 2 to 3 lines wide, lobes very obtuse; nutlets 4, similar, 
depressed, conniving at the top, but separated at the sides, very convex and 
smooth on the back, shining, edges very acute, ventral suture adhering to 
the style above the middle—Denver, Colorado, June, 1873, Wolf (696) ; 
Western New Mexico, at 6,500 feet elevation, July, 1874, Rothrock (130). 

ERITRICHIUM GLOMERATUM, DC. (Watson, Bot. King, p. 242).—Twin 
Lakes, Colorado, July, 1873, Wolf (700, 702). 

MerTENSIA OBLONGIFOLIA, DC. (Watson, Bot. King, p. 238).—Apex, 
Colo., 1873, Wolf (709 a). 

Mertenst Sipirica, Don.—Utah, 1871, 1872, Watson’s Rep.; Colo- 
rado, 1873, Wolf (709 6). 

MERTENSIA PANICULATA, Don.—Arizona, 1873, Loew (162 a) ; Colorado, 
1873, Wolf (709). 

MERTENSIA LANCEOLATA, DC. Prod. 10, p. 88 (Pulmonaria lanceolata, 
Pursh, and P. marginata, Nutt., Gray, Proc. Am. Acad. 10, p. 53).—Stem 
erect, glabrous, about one foot high; leaves glaucescent, somewhat fleshy, 
ciliate, lower oblong-spatulate or oblong-ovate, upper ovate, acute, partly 
clasping ; racemes 4- to 8-flowered, sub-fasciculate, scarcely longer than the 
leaves; corolla with a funnel-form tube twice longer than the calyx; 
stamens inserted in the throat; anthers sagittate —Willow Spring, Arizona, 
at 7,400 feet elevation, July, 1874, Rothrock (246). 

LirnosperMUM PpiLosuM, Nutt. (Watson, Bot. King, p. 238).—Utah, 
1871, 1872, Watson’s Rep. 

LITHOSPERMUM MULTIFLORUM, Torr. (Watson, Bot. King, p. 238, under 
L. pilosum, Gray, Proc. Am. Acad. 10, p. 51).—New Mexico, 1873, Loew 
(161 a); Grant Post Office, Colo., July, 1873, Wolf (698) ; Willow Spring, 
Arizona, at 7,195 feet elevation, July, 1874, Rothrock (201). 

LirnosPERMUM CANESCENS, Lehm., var. (Gray’s Man. p. 363).—Tonto 
Basin, Arizona, 1873, Loew (162 a); Willow Spring, at 8,000 feet elevation, 
and Sanoita Valley, Southern Arizona, at 4,000 feet elevation, 1874, Roth- 
rock (202, 633). 
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Onosmopium TuurBeERI, Gray, Syn. Fl. p. 205. (Macromeria viridiflora, 
Torr. in Mex. Bound. Surv. p. 139, not of A. DC.)—Stem erect, 2 to 3 feet 
high hispid with spreading hairs; leaves ovate-lanceolate, 2 to 34 inches 
long, 6 to 12 lines wide, covered on both sides with a close appressed pubes- 
cence, hispid also on the upper side with stiffish, erect hairs arising from a 
callous base, and on the under side with softer, somewhat villous hairs, 
especially on the rib-like nerves, sessile and partly clasping; flowers one 
inch and a half long, tubular-funnelform, greenish and very hairy on the 
outside, yellow within; calyx about one-fourth the length of the corolla, 
the divisions much elongated in fruit; stamens at first included, but at 
length exserted; nutlets ovate, more than a line long, smooth and shining. 
Willow Spring, Arizona, 1874, Rothrock (227). 


CONVOLVULACEA. 


Ipom@a HEDERACEA, Jacq. Gray, Syn. FI. part 1, p.210. (Ipomea Nil, 
Roth.)—Southern Arizona (505, 524), where it forms dense masses, often 
an acre in area. 

Tpomaa Mexicana, Gray, Syn. FI. part 1, p. 210. (Zpomea Nil, var. 
diversifolia, Choisy in DC. Prod. ix, p. 343. Pharbitis diversifolia, Lindl. 
Bot. Reg. t. 1988 )—Probably only a form, distinguished (so far as my 
specimen shows) by its shorter, broader calyx-lobes, and also, on authority 
of Choisy, by the lower leaves being cordate-acuminate, and the others 
3-lobed.—Arizona (150 a, Loew). 

Ipoma@a muricata, Cav.—Nearly smooth, with a tuberose root; stem 
prostrate; leaves deeply palmately-parted, the 6-8 divisions narrowly 
linear, but slightly dilated upward, 4-9” long, petiole 1’ long; corolla 
12-14” long, purple, tube slender; sepals ovate or lance-ovate, obtuse or 
slightly mucronate, evidently muriculate on the back. The slender stems 
hardly a foot long; flowers infundibuliform and somewhat disproportion- 
ately large.—Sanoita Valley, Arizona (623). 

Ipomaa costeLLara, Torr—Herbaceous, smoothish or somewhat hairy, 
branching, slender ; leaves palmately-parted, 5-7 divisions, which are linear 
to lanceolate-spatulate, and sometimes sparingly ciliate, 4-7’ long; petioles 
2-5" long; pedicels slightly thickened; flowers purple or whitish, funnel- 
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shaped; lobes short; sepals oblong, margins slightly scarious, distinctly 2—3- 
keeled; style entire, the 2-lobed stigma very slightly roughened ; seeds in 
my specimens smooth or nearly so. (590 a hairy form.)—Southern Arizona 
(631, 679, 623 a); common. 

TpoM@A LEPTOPHYLLA, Torr.—Perennial ; stems smooth, often erect and 
bushy, usually prostrate ; leaves thickish, sessile, entire, acute, lance-linear, 
3’ long, veiny; peduncles 1-3-flowered; sepals ovate, obtuse, somewhat 
mucronate. Corolla with a spreading border, 13’ across; tube 13’ long; 
filaments hairy below, inserted near the base of the corolla; style equalling 
the stamens, lobes of the stigma capitate—Loew; probably from along the 
Arkansas. 

Tpomaa coccinea, L. (Quamoclit coccinea, Mcench).—Southern Ari- 
zona (559). 

ConvoLvuuus sepium, L., var. REPENS, Gray (Calystegia sepium, R. Br., 
var. pubescens, Gray).—Zuni, N. Mex, 6,500 feet altitude (162). 

Convotyutus incanus, Vahl—Twining, silky-hairy; stems terete; 
leaves linear-lanceolate, 9-18” long, somewhat cordate, and distinctly 
auricled at base; auricles diverging and recurved, entire or more or less 
deeply 2—3-lobed; petioles 2-6” long; peduncles 1-23’ long, bearing a pair 
of small bracts above the middle; sepals villous, ovate, rather obtuse, half 
as long as the broadly infundibuliform hairy corolla; lobes of corolla dis- 
tinetly hairy-tipped—Arizona (Loew, 150 a); (482) at 5,300 feet altitude. 

ConvoLvuLus Lonerrres, Watson (American Naturalist, 7, 302).—‘‘Gla- 
brous, glaucous, twining; leaves linear, 1 inch long or less, entire or auricled 
at base, petioled; peduncles elongated, 2—6 inches long, mostly strict, 2—3- 
bracted, usually 1-flowered; bracts linear; calyx-lobes rounded, obtuse or 
emarginate; corolla funnel-form, 14 inches long, yellowish—Southern 
Nevada.”—Pruate XX. Fig. 1. Natural size. 2 Pistil. 38. Cross-section 
of ovary. 4. Stamen. Figs. 2, 3, and 4 enlarged. 

EvoLvuLUSs* SERICEUS, Swartz.— Spreading, procumbent, branches 4—8’ 
long; leaves sessile, lanceolate to oblong, acute or obtuse, smooth or nearly 


so above, densely silky-hairy below; pedicels axillary, 1-3’ long; sepals 


*EVOLVULUS, L.—A genus of about 70 species, natives mostly of Tropical America; distinguished 
from Convolvulus in having two styles, and cach of these being divided into two linear-tiliform stigmas : 
aud also by the ovary being sometimes 1-celled {rom the disappearance of the partition. 
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lanceolate, hairy, acute, as long as or exceeding the pedicels; corolla 
whitish, 6’’ long. Choisy, in DC. Prod. vol. ix, p. 443, speaks of the 
peduncles as being 1—3-flowered. In all my specimens, the flowers are 
Ash Creek, Arizona (152 a, Loew, and 307). 

Evotvutus Arizonicus, Gray.—Procumbent or ascending, 6-12’ long, 


solitary. 


silky-hairy; leaves linear-lanceolate to lanceolate, acute, 4-10’ long; 
peduncles capillary, 6-18” long, bracteate at the forks and bearing 1-3 
flowers (usually 3); flowers blue, 6-8” in diameter, salver-shaped; sepals 
acute; anthers distinctly auriculate at base; pedicels reflexed after fall of 
the flower; ovary 1-celled—Camp Grant, Ariz. (376 and 151 a, Loew, 
Arizona). 

Cressa Cretica, L., var. TRUXILLENSIS, Chois.—Arizona. 


CUSCUTEZ. 


By Dr. GEORGE ENGELMANN. 


Cuscuta (CiistogRammica) saLina, Engelm.—Stems slender, low; 
flowers (14-24 lines long) delicate white, pedicelled in loose cymes; calyx- 
lobes ovate-lanceolate acute, as long as the similar but mostly broader and 
overlapping denticulate lobes, and as the shallow-campanulate tube of the 
corolla; filaments about as long as the oval anthers; fringed scales mostly 
shorter than the tube, sometimes incomplete; styles equalling or shorter 
than the somewhat pointed ovary; capsule surrounded (not covered) by the 
withering corolla, mostly 1-seeded. 

Saline or brackish marshes in the Gila Valley on Sueda, Rothrock 
(333), 1874; also on the California coast, near Santa Barbara, on Frankenia 
and Salsola, Rothrock (101), 1875. Similar to C Californica, from which 
it is at once distinguished by its larger flowers and the presence of the 
infra-stamineal scales. 

Cuscuta (CLISTOGRAMMICA) ARVENSIS, Beyrich.—Ash Creek, on Soli- 
dago, Rothrock (311),1874, and Camp Lowell, on Datura meteloides, Rothrock 
(708), 1874. These specimens, especially the latter, growing on a very 
juicy nurse-plant, have coarser stems than the Southeastern form and larger 
flowers and fruit; the calyx is not angular, its lobes rounded; those of 
the corolla very acute. 


CATALOGUE. 207 


CuscuTa (CLIsTOGRAMMICA) pEcoRA, Choisy, Engelm.—In the Gila 
Valley on a low, spiny, thamaceous shrub. Rothrock (326), 1874. A 
large form, the same as the one from California. 


SOLANACEAE. 


Sovanum nigrum, L., var. Doueiasu, Gray (S. Douglasit, Dunal, in 
DC. Prod. xiii, p. 48).—Glabrous or even tomentose-puberulent leaves 
(sometimes in California specimens thickish, on short petioles) deeply and 
irregularly crenate; flowers 6” in diameter—Camp Grant, Ariz. (388). 

Var, Ditienu, Gray (or near it, fide Professor Gray). (S. Dillenii, 
Dunal, DC. Prod. xiii, p. 47.)\—Slightly puberulent; leaves entire or nearly 
so, acute, attenuate into a petiole, 2-3 i long and one-third as wide; flowers 
umbellate, erect; short filaments more or less hairy; fruit reflexed ; style 
hairy, especially at base, and geniculate toward the capitate stigma; flowers 
4” in diameter—Camp Lowell, Ariz. ( 707). Very slender and straggling 
herb. Probably the same as S. nodiflorum of the Mex. Bound. Survey. 

Sonanum Jamesu, Torr. (in Ann. Lye. N. Y. 2, p. 227, and Gray in Sill. 
Jour. n. ser. 22, p. 284).—Glabrous, or with a few longish hairs; leaves oval; 
leaflets 7-11, decreasing and becoming distant toward the base, slightly de- 
current; calyx-lobes triangular-ovate, half as long as the corolla; filaments 
smooth; style smooth, moderately thickened upwardly ; stigma slightly two- 
lobed and capitate; inner valve of the anthers so conspicuously shorter 
than the outer as to make the anthers (seen from the extremity) almost 
bilabiate ; racemes extra-axillary, 4-5-flowered.—Loew, Arizona (158 a). 

SoLANUM TRIFLORUM, Nutt—Herbaceous or a little woody at base, 
unarmed, much branched, somewhat chaffy-hairy; leaves petioled, lanceo- 
late to oval, deeply sinuate, or runcinate-lobed; calyx-lobes oblong, obtuse, 
somewhat hairy; flower 4” in diameter, whitish; fruit 6” in diameter, 
smooth, dark, reflexed.—South Park and Colorado Springs, Colorado (88). 

SoLANUM ROSTRATUM, Dunal.—A well-marked, prickly species, with 
a slightly irregular, yellow corolla, one anther larger than the rest, and 
prolonged into a somewhat curved beak, the prickly calyx inclosing the 
fruit.—Arizona, Loew. 

SoLANUM ELHZAGNIFOLIUM, Cav.—Stems and midribs usually with short 
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and rather weak prickles; entire plant whitish, with a dense stellate 
pubescence; leaves lanceolate, entire, or wavy-margined (sometimes 
slightly lobed); flower blue, 9” in diameter, the linear anthers opening 
only at the tip; ovary tomentose; mature berry black, 6” in diameter.— 
New Mexico and Arizona (83, 342). 

CHAMASARACHA*™ sorDIDA, Gray (Withania? sordida, Dunal, in DC. 
Prod. xiii, p. 456; also in Bot. Mex. Bound. p. 155).—Branching, somewhat 
glandular-pubescent; leaves oblanceolate, entire, attenuate into a petiole; 
calyx glandular-hairy, with forked hairs; corolla sulphur-yellow, 6” in 
diameter; stamens sub-exserted; style clavate; stigma sub-capitate— 
Camp Bowie, Arizona, at 5,360 feet (471). 

CuammsaracHa Coronopus, Gray (Withania? Coronopus, Torr. Bot. 
Mex. Bound. p. 155).—Smoothish or slightly glandular-hairy, branching; 
leaves linear-lanceolate, attenuate into a petiole, irregularly deeply sinuate- 
toothed, thickish; calyx with forked hairs. Corolla light yellow; stamens 
sub-included; style clavate; stigma sub-capitate—McArthy’s Ranch, New 
Mexico (111). Notwithstanding the difference in leaves usually manifested 
by these two species, there is a decided tendency for them to vary toward 
each other; this along with the similar pubescence, the close resem- 
blance of the flowers, and the same prominently ridged and roughened 
campylotropous seeds, make me feel almost sure they will have to come 
together. 

PaysaLts Lopata, Torr.—Low, spreading; root perennial; leaves oval 
or spatulate, tapering into a margined petiole. Corolla violet-purple ; fruit- 
ing calyx 6’ in diameter, winged, inflated; entire plant glabrous, except the 
young calyx and pedicels, which are ‘“mealy”; seeds thickish, somewhat 
tuberculate roughened.—Deer Spring, Arizona, 6,000 feet altitude (189). 

Paysauis viscosa, L.—Utah. 

“‘ PuysaLiIs ———— ?—Near P. pubescens, but leaves small and mostly 


*“CHAM@SARACHA, Gray.—Calyx 5-lobed, enlarging after flowering, but remaining rather her- 
baceons, not reticulated, incompletely investing the rather dry-globose berry. Corolla rotate, 5-angu- 
late. Anthers short, on slender (not at all connivent) filaments, the cells opening lengthwise through- 
out.—Low Texano-Californian herbs; with the corolla of Saracha and a calyx between that of Solanum 
and Physalis, with rather narrow leaves tapering into margined petioles, and in their axils filiform soli- 
tary or sometimes geminate pedicels, which are mostly refracted, or recurved in fruit. Corolla white, 
yellowish, or tinged with violet.”—Gray, Fl. Cal. 1, p. 540. 
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suborbicular; stems flexuose—Arizona.”—(Watson in Wheeler’s Prelim- 
inary Report, 1874, p. 14.) 

Lyctum paLiipum, Miers.—Fruit eaten, but insipid. El Puerco, N. 
Mex., at 5,000 feet altitude, on dry gravel soils or mesas (90). 

Lycrum Anpersonn, Gray, var. WricutTu, Gray.—The variety is only 
a more leafy, fewer- and smaller-flowered, spiny form of the species —Camp 
Bowie, Ariz. (448). Nevada. 

Datura METELOIDES, DC.—Perennial, 2-4° high, whitish from a 
very close soft pubescence; calyx (flowering) 2—4’ long, 6-8” in diameter; 
corolla pale blue, regularly funnel-shaped, 6-9’ long and about 5’ in 
diameter across the mouth, with 5 slender, delicate lobes 6-12” long. 
Capsule prickly, nodding on a short peduncle, when ripe opening irregu- 
larly; seeds surrounded with a cord-like margin. This is the common 
Datura Wrightii of the gardens.—Common in the southern and south- 
western part of the United States, and extending into Mexico —Camp 
Grant, Ariz. (381). 

NIcoTIANA TRIGONOPHYLLA, Dunal.—Usually rather slender, 2° high, 
from a hardened or woody base. Viscidly pubescent; leaves lanceolate- 
oblong, obtuse or acute, tapering to a petiole, or dilated auriculate at base ; 
flowers pedicellate, somewhat unilateral by a curve in some of the pedicels, 
greenish or yellowish-white, about 1’ long; orifice often a little constricted; 
lobes short, spreading slightly; calyx-lobes variable, from narrowly to 
broadly triangular—Camp Crittenden, Southern Arizona, at 5,000 feet alti- 
tude. No. 354, from Cottonwood, Arizona, appears to be a form of this 
species, but has longer, narrower calyx-lobes, and much more spreading 
and acute lobes to the corolla. It is withal also a much more branching 
plant. 

Nicoriana ATTENUATA, Torr.—Nevada and Utah. 


SCROPHULARINEZ. 


By Pror. T. C. PoRTER. 


Verpascum Tarsus, Linn. (Gray’s Man. p. 325).—Utah, 1871, 1872, 
Watson’s Report. 


ANTIRRHINUM MAURANDIOIDES, Gray (Proc. Am. Acad. 7, p. 376. 
14 BOT 
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Maurandia antirrhiniflora, Willd. DC. Prod. 10, p. 296).—Glabrous, diffusely 
branching ; branches slender, climbing high by the flexuose and prehensile 
petioles and peduncles; leaves numerous, triangular-hastate or sagittate, 
rarely cordate-hastate, angulate; pedicels axillary; segments of the calyx 
lanceolate, 5 to 6 lines long, very smooth; corolla scarce an inch long, 
smooth, its prominent palate pilose and almost closing the throat—Arizona, 
1871, 1872, Watson’s Report; 1874, Rothrock (93 a); Cottonwood, Arizona, 
at 4,500 feet elevation, July, 1874, Rothrock (353); Camp Crittenden, 
September, 1874, Rothrock (680). 

ScropHuLaRiaA noposa, Linn. (Gray’s Man. p. 327)—Mount Graham, 
Arizona, at 9,250 feet elevation, August, 1874, Rothrock (410). 

CoLLINSIA PARVIFLORA, Dougl. (Gray’s Man. p. 327).—Nevada, 1871, . 
1872, Watson’s Report; Apex, Colo, 1873, Wolf (328). 

PENTSTEMON BARBATUS, Nutt., var. Torrey, Gray (Watson’s, Bot. King, 
p. 452).—Arizona, 1873, Loew (304). 

PENTSTEMON BaRBaATUS, Nutt., var. TRICHANDER, Gray (Proc. Am. Acad. 
11, p. 94)—Anthers sparingly bearded with long wool—Zuni Mountains, 
New Mexico, at 7,000 feet elevation, July, 1874, Rothrock (151). 

PENISTEMON GLABER, Pursh (Watson, l. c. p. 217).—Nevada and 
Utah, 1871, 1872, Watson’s Report; Plains of Colorado, 1873, Wolf (299) ; 
Neutria, N. Mex., at 7,100 feet elevation (147). 

PentstTemon Fremonti, T. & G. (Watson, J. ¢. p. 218)—Nevada and 
Utah, 1871, 1872, Watson’s Report. 

PENTSTEMON C&RULEUS, Nutt. (Watson, /. ¢. p. 218).—Denver, Colo., 
1873, Wolf (291, 296). 

PENTSTEMON ACUMINATUS, Dougl. (Watson, J. ¢. p. 218)—South Park, 
Colorado, 1873, Wolf (302). 

PENTSTEMON SECUNDIFLOkUS, Benth. (DC. Prod. 10, p. 325).—Glabrous, 
pale and somewhat glaucous, 1-24 feet high; radical leaves petioled, 
elliptic-spatulate or narrowly lanceolate, obtuse or acute, upper ones lance- 
olate or linear-lanceolate, sessile, middle ones 3 to 4 inches long, erect; 
thyrsus elongated, narrow, 6 to 9 inches long, interrupted; cymes secund, 
few- to many-flowered; segments of the calyx oval-oblong, acute or acutish, 
with membranous margins; tube of the corolla more or less abruptly 
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enlarged below the middle; anthers glabrous or very minutely puberulent ; 
sterile filament dilated at the apex, bearded or smooth.—Arizona?, 1873, 
Loew (159 a); South Park, Colorado, August, 1873, Wolf (300); Mount 
Graham, Arizona, at 9,250 feet elevation, August, 1874, Rothrock (400). 

Pentstemon Eatoni, Gray, Proc. Am. Acad. 8, p. 395 (P. centranthi- — 
Jolius, Watson, Bot. King, p. 219, not Benth).—Utah ; Belmont, Nev., 1871, 
1872, Watson’s Report. 

PentstemMon WricutTi, Hook. (Watson, /. c. p. 453).—Utah, 1871, 
1872, Watson’s Report. 

PenTsteMon vireatus, Gray (Watson, J. ¢ p 453).—Neutria, N. 
Mex., at 7,100 feet elevation, July, 1874, Rothrock (150.)—Arizona, Roth- 
rock (264). 

PentsTEMoN AmBicuus, Torr. (Ann. N. Y. Lye. 2, p. 228; Marcy’s Rep. 
p- 279, t. 16).—Glabrous, 1 to 2 feet high, paniculately branching from a 
woody base; lower leaves linear, attenuated below, upper ones subulate- 
filiform or acerose-subulate ; racemes loosely flowered; peduncles opposite ; 
corolla scarcely bilabiate, 5 to 8 lines long; tube 6 lines long, little dilated 
above, often incurved, the spreading limb 6 lines in diameter; sterile fila- 
ments glabrous.—Western New Mexico and Eastern Arizona, 1873, Loew 
(688, 860); Algodones, N. Mex, at 6,000 feet elevation, June, 1874, Roth- 
rock (79); Camp Grant, August, 1874, Rothrock (440). 

PENTSTEMON LINARIOIDES, Gray (Proc. Am. Acad. 6, p 66)—Minutely 
pruinose-puberulent; stems 6 to 18 inches high, many, from a woody base, 
very leafy ; leaves 1 inch long or less, spatulate-linear to subulate ; pedun- 
cles and pedicels short, alternate; panicle narrow, sub-secund; corolla 
purplish, short-bilabiate, over $ an inch long, much dilated above; palate 
and sterile filament bearded —Arizona, 1871, 1872, Watson’s Report; 
“Tanks,” south of Camp Apache, July, 1874, Rothrock (265). 

PeNTSTEMON ALBIDUS, Nutt (Gray, /. ¢ p. 67)—Stem puberulent, 6 
to 9 inches high; lower leaves petioled, oblong, obtuse, sub-entire, upper 
ones serrate, lanceolate, glabrous or puberulent; thyrsus oblong, subver- 
ticillately interrupted ; cymes subsessile, few-flowered; sepals lanceolate, 
very viscid-pubescent; tube of the corolla widened above, three-fourths of 


212 BOTANY. 


an inch long, purplish-white, the limb beardless; beard of the sterile fila- 
ment rather short, somewhat interrupted—Colorado, 1873, Wolf (292). 

PrentTsTteMon cristatus, Nutt. (Watson, Bot King, p. 219)—Agua 
Azul, N. Mex., July, 1874, Rothrock (129). 

Peyrstemon JAmeEsiI, Benth. (Gray, l. ¢. p. 67).—Puberulent, 4 to 12 
inches high; leaves linear-lanceolate, often denticulate, rigid; cymelets 
3- to 4-flowered in a spicate panicle; sepals viscid-puberulent; corolla | 
inch or more long, pale purple, abruptly campanulate above, the lip and 
sterile filaments less bearded than in P. cristatus—Santa Fé, N. Mex., June 
1874, Rothrock (2). 

PENTSTEMON HUMILIS, Nutt. (Watson, J. c. p. 220).—South Park, Colo- 
rado, 1873, Wolf. 

PENTSTEMON GLAUCUS, Grah., var STENOSEPALUS, Gray (Watson, l. ¢. 
p- 221).—Utah, 1871, 1872, Watson’s Rep.; mountains of Colorado, 1873, 
Wolf (297, 298, 301). 

Pentstemon Hau, Gray (Proc. Am. Acad. 6, p. 70).—Stems 8 to 5 
inches high, numerous, glabrous except the very minutely glandular inflores- 
cence; leaves entire, pale, linear-spatulate or linear-attenuate at base; 
raceme simple, 4-10-flowered with short pedicels; sepals ovate or oblong 
with scarious and often erose margins ; corolla deep blue, about 1 inch long, 
ventricose-campanulate above the short base, the lips short; the sterile 
filament short-bearded.—South Park, Colorado, July, 1873, Wolf (308). 
Var. Arizonicus, Gray, Mount Graham, Arizona, at 9,250 feet elevation, 
August, 1874, Rothrock (426). 

PENTSTEMON CONFERTUS, Dougl., var CA&RULEO-PURPUREUS, Gray (Wat- 
son, J. c. p. 221).—Nevada and Utah, 1871, 1872, Watson’s Rep ; South 
Park, Colorado, 1873, Wolf (2938, 294). 

PenTsTEMoN DEuSTUS, Doug]. (Watson, /. c. p. 221).—Nevada, 1871, 
1872, Watson’s Rep. 

PrNnTsTEMON LatTus, Gray (Watson, l. ¢ p. 455).—Mineral Hill, 
Nevada, 1871, 1872, Watson’s Rep. 

CuronopHiLa JamEsu, Benth—Low, glabrous, from a thick rootstock; 
stem scapiform, 1 to 4 inches high, with a pair of leaves above the middle, 
terminated by a crowded spike of flowers; radical leaves tapering into the 
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expanded, membranaceous, hyaline bases, spatulate or oblong-linear, obtuse, 
very entire, thickish; flowers 2 to 4, crowded; bracts opposite, ovate, 
connate at base, obtuse or acute, unequal; flowers yellowish, on very short 
pedicels; calyx 4 to 5 lines long, campanulate; teeth broad, obtuse; corolla 
a little longer; lower lip densely tomentose within.—High alpine. Mount- 
ains of Colorado, 1873, Wolf (832). 

Mimutus Breztovu, Gray (Lunanus Bigelovii, Gray, Watson’s Bot. 
King, p. 226).—Nevada, 1871, 1872, Watson’s Report. 

Mimuntus nanus, Hook. & Arn. (Eunanus Fremonti, Watson, Bot. 
King, p. 226, not of Benth.).—Nevada, 1871, 1872; Watson’s Report. 

Mimutus carpinatis, Dougl. (Gray, Bot. Calif 1, p. 566).—Perennial, 
1 to 2 feet or more high, villous with viscid hairs; leaves ovate, the upper 
often connate, erosely dentate; calyx oblong, prismatic, the short teeth 
nearly equal; corolla scarlet, 14 to 2 inches long, its tube but little longer 
than the calyx; limb oblique, with the upper lobe erect and the two lateral 
ones and the lower reflexed; stamens projecting, villous or pubescent.— 
Mount Graham, Arizona, at 9,250 feet elevation, August, 1874, Rothrock 
(401). Var.—Low, with leaves attenuate to the base, Arizona, 1871, 1872, 
Watson’s Report. : 

Vamuus wurevs, Linn. (Watson, /. ¢. p. 923).—Nevada, Arizona, and 
Utah, 1871, 1872, Watson’s Report; Twin Lakes, Colorado, at 10,000 feet. 
elevation, 1873, Wolf (313); Santa Fé, N. Mex., 1874, Rothrock (28), at 
7,044 feet elevation ; Cave Spring, Arizona, July, 1874, Rothrock (193); 
Eastern Arizona, 1873, Loew (310). 

Mimutus tureus, Linn., var. ALPINUS, Gray (Watson, /. ¢. p. 224).— 
Twin Lakes, Colorado, 1873, Wolf (313 bis). 

Mimutus Jamesu, Torr. (Gray’s Man. p. 328).—Denver, Colorado, 
June, 1873, Wolf (312). 

Mimu.us riorunpus, Dougl. (Watson, J. ¢. p. 224).—San Luis Valley, 
Colorado, September, 1873, Wolf (311). 

Mimutus pitosus, Watson (Bot. King, p. 224). Nevada, Watson’s 
Report. 

Herprstis cHamapryowes, H. B. K. (DC. Prod. 10, p 393).—Low, 


decumbent, branching; leaves short-petioled, ovate, cuneate or rarely 
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rounded at the base, dentate, commonly 6 to 9 lines long; pedicels solitary, 
about equalling the leaves in length or a little longer, bractless; calyx in 
fruit 3 to 5 lines long, the posterior segment ovate, the anterior ovate or 
oblong, the corolla a little longer than the calyx, the upper lip emargi- 
nate-—In wet sand, Camp Lowell, Arizona, September, 1873, Rothrock 
(709). 
ConoBEA INTERMEDIA, Gray (Bound. Sury. p. 117).—Annual, erect, 
spreading, 2 to 6 inches high, viscid-pubescent; leaves subpinnately-parted; 
flowers very short-peduncled, purple, twice as large as those of C. multifida ; 
cells of the anthers subcontiguous; capsule 3 to 4 lines long, ovate-lanceo- 


late, pointed, one-half longer than the somewhat unequal calyx.—Sanoita 
Valley, Arizona, at 5,000 feet elevation, July, 1874, Rothrock (649). 

GrRaTIOLA Vireintana, Linn. (Gray’s Man. p. 330).—San Luis Valley, 
Colorado, September, 1873, Wolf (323). 

Limose.ia aquatica, Linn. (Gray’s Man. p. 331).—The typical form. 
Leaves with a spatulate-oblong blade——Twin Lakes and San Luis Valley, 
Colorado, 1873, Wolf (972, 9738, 986). 

SYNTHYRIS PLANTAGINEA, Benth. (DC. Prod. 10, p. 455).—Woolly- 
pubescent, becoming smooth; radical leaves oblong, crenate, thick, coria- 
ceous, 3 to 6 inches long, 2 to 84 broad, abruptly narrowed at base and 
somewhat decurrent on the petiole; petioles 2 to 3 inches long, somewhat 
pilose on the veins and ribs; scape 6 to 12 inches high, furnished with 
numerous oblong, or orbicular, nearly sessile bracts; flowers in a dense spike, 
6 inches long in fruit; fruit scarcely exceeding the round-ovate, persistent 
bracts.— Western New Mexico, at 6,500 feet elevation, 1873, Loew (317); 
Clear Creek and South Park, Colorado, at 8-10,000 feet elevation, June, 
1873, Wolf (316). 

SYNTHYRIS ALPINA, Gray (Sillim. Journ. 2d ser. 34, p. 251) —Somewhat 
woolly, becoming smooth; radical leaves elliptic or oval, sometimes obcor- 
date, closely crenate, 1 to 2 inches long, on slender petioles; scape 2 to 6 
inches high, leafy-bracted; spike short, dense, 9 to 12 lines long; sepals 
lanceolate, villous on the outside toward the edge with long hairs as well 
as the bracts; corolla 2-parted; lobes narrow, purplish-blue; stigma capitate; 
stamens exserted.—South Park, Colorado, 1873, Wolf. 
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VeronicA AMERICANA, Schweinitz.—South Park, Colorado, 1873, 
Wolf (336); Santa Fé, N. Mex, at 7,044 feet elevation, June, 1874, 
Rothrock (30). 

VERONICA ALPINA, Linn.—Mosquito Pass, Colorado, July, 1878, 
Wolf (332). 

VERONICA SERPYLLIFOLIA, Linn —Colorado, 1873, Wolf (331, 333). 

VERONICA PEREGRINA, Linn.—Twin Lakes, Colorado, July, 1873, 
Wolf (330). 

VeroNIcA PEREGRINA, Linn., var. DIFFUSA, Rothrock —Widely and 
diffusely branched; bracts entirely like the leaves —On alkaline flats, San 
Luis Valley, Colorado, 1873, Wolf (335). 

GerarpIA WRIGHT, Gray (Bot. Bound. Survey, P- 118).—Stems 
simple, from a perennial root, virgate, very scabrous, as well as the linear- 
filiform, sharply mucronate leaves; peduncles as long as the flowers; calyx 
truncate, with 5 short teeth; corolla yellow, broadly campanulate from a 
very short tube, pubescent on the outside, very smooth within; filaments 
short, only villose at the apex; anthers similar, naked, very obtuse, sagittate 
at base; cells subulate-awned; stigma clavate —Sanoita Valley, Arizona, at 
5,500 feet elevation, August, 1874, Rothrock (643). The specimen agrees 
in every respect with the original description, except that the stem is not 
simple, but branched. It is probably like our Eastern G. purpurea, which 
has stems of both kinds. The flowers in the dried state have a yellowish 
and not a purple tinge. 

Casti.teta AFFinis, Hook. & Arn. (Watson, Bot. King, p- 228).—Zuni, 
N. Mex., at 6,500 feet elevation, July, 1874, Rothrock (161); Camp Bowie, 
Arizona, at 5,300 feet elevation, August, 1874, Rothrock (475). 

GasritLera minor, Gray (C. affinis, var. minor, Gray, Watson, [RGwD: 
928).—Nevada and Utah, 1871, 1872, Watson’s Report. 

C/ASTILLEIA LINARIZFOLIA, Benth. (Watson, /. ¢. p- 928) —Twin Lakes, 
Colorado, at 9-10,000 feet elevation, July, 1873, Wolf (288). 

CASTILLEIA PARVIFLORA, Bong. (Watson, [zen 229).—Nevada, 1871, 
1872, Watson’s Report; Arizona, 1873, Loew (286). 

CAsSTILLEIA INTEGRA, Gray (Watson, J. ¢. p- 456).—San Francisco 
Mountains, Arizona, 1871, 1872, Watson’s Report; Western New Mexico, at 
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6,500 feet elevation, July, 1874, Rothrock (128); Colorado, 1873, Wolf 
(289, 290). 

CaSTILLEIA PALLIDA, Kunth (Watson, J. ¢. p. 229).—Utah, 1871, 1872, 
Watson’s Report; South Park, Colorado, 1873, Wolf (285); Gray’s Peak 
(287); Sanoita Valley, Arizona, at 6,500 feet elevation, August, 1874, 
Rothrock (626). 

OrtHocarpus LurEvs, Nutt. (Watson, J. c. p. 231).—Twin Lakes, Colo- 
rado, August, 1873, Wolf (319). 

OrtHocarpus Totmiet, Hook. & Arn. (Watson, l. ¢. p. 230).—Utah, 
1871, 1872, Watson’s Report. 

CorpyLantuus Wricutu, Gray (Watson, Ul. ¢. p. 459).—Mesa south 
of Black River, Arizona, at 5,700 feet elevation, September, 1874, 
Rothrock (795). 

CoRDYLANTHUS LAXIFLORUS, Gray (Watson, J. c. p. 232).—‘“ Point of 
Mountain”, Arizona, September, 1874, Rothrock (721). 

PEDICULARIS GR@NLANVICA, Retz. (Watson, l. c. p. 233).—South Park, 
Colorado, 1873, Wolf (281). 

PEDICULARIS CRENULATA, Benth.—Pubescent; stems erect, simple, 6 to 
12 inches high; leaves all linear-oblong, obtuse, doubly crenate, 9 to 15 
lines long; spikes short, densely flowered; calyx cleft on the upper side, 
minutely 2-83-toothed; galea hooded, subincurved, 2-toothed under the 
apex.—South Park, Colorado, 1873, Wolf (283, 851). 

Pepicunaris Supetica, Willd—Erect, simple, 8 to 12 inches high, 
glabrous except the spike; lower leaves pinnately-parted, narrowly lanceo- 
late in outline; segments lanceolate, crenate, or subincised-serrate; upper 
ones pinnatifid; spike short, densely hirsute-woolly; calyx 5-toothed, teeth 
entire or the lateral denticulate; galea of the reddish-purple corolla arcuate, 
scarcely hooded, shortly and broadly subrostrate, 2-toothed under the apex. 
Var. with smoother spikes and no teeth on the tip of the galea.—South Park, 
Colorado, 1873, Wolf (279); Mogollon Mesa, Arizona, 1873, Loew (280). 

PEDICULARIS PROCERA, Gray.—Stem 14 to 3 feet high, stout, leafy, 
bearing above a dense-flowered, softly pubescent spike 9 to 18 inches long; 
leaves glabrous, pinnately-parted; segments lanceolate, laciniate-pinnatifid, 
lobes serrate or incised, radical ones 1 to 14 feet long; bracts elongated, 
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linear from an ovate-lanceolate base, lower ones pectinate-pinnatifid, 
exceeding the flowers; calyx about equally 5-cleft, lobes lanceolate, entire, 
about half shorter than the tube; corolla 1 inch or more long, striate, 
dirty-green; galea hooded at the apex, not beaked, truncate, 2-toothed, 
scarcely equalling the 3-lobed lip—Mosquito Pass, Colorado, 1873, Wolf 
(284); Willow Spring, Arizona, July, 1874, Rothrock (212); Mount 
Graham, August (45 a). 

PrDICULARIS RACEMOSA, Dougl. (Watson, J. c. p. 234)—Twin Lakes, 
Colorado, 1873, Wolf (320). 

PrpicuLaris Parry, Gray.—Very smooth, except the ciliated bracts ; 
stem 6 to 12 inches high, more or less bracted; leaves linear-lanceolate, 
pectinate-pinnatifid, petioled, cauline ones small, segments linear, acute, 
about 3 lines long, cartilaginous-serrate; bracts small, trifid; flowers 
numerous, short-pedicelled, in a narrow spike 1 to 2 inches long, dirty- 
yellow; calyx membranaceous, marked with 5 striz, at length subinflated; 
teeth 5, short, lanceolate, very entire, lanuginose within; galea narrow, 
apex incurved, gradually produced into a longish, emarginate beak, which 
is sometimes decurved, much surpassing the lower lip; filaments very 
smooth —South Park, Colorado, July, 1873, Wolf (282). 


OROBANCHACE. 


APHYLLON FASCICULATUM, Gray.—Colorado. Attached by its rootlets 
to those of Artemisia frigida, Willd. 

APHYLLON MULTIFLORUM, Gray (A. erianthera, Engelm. Proc. Amer. 
Acad. vii, p. 372).—Low, stem 1-3’ high; lower flowers pedicellate; flowers 
purplish, 8” long; calyx-lobes linear, acute, 6” long; anthers very woolly.— 
Utah. 

BIGNONIACE. 


MARTYNIA PROBOSCIDEA, Glox. 


San Francisco Mountains, Arizona. 
Martynia, probably viotacea, Engelm—Too poor to determine.— 
Rock Creek Canon, Arizona (313). 
Cuivopsis* satiana, Don (C. linearis, DC. Prod. ix, 227, and of Bot. 


* CHILOpPsis, Don.—‘‘ Calyx membranaceous, ovate in the bud, irregularly bilabiate, often split 
deeper on one side. Corolla funnelform, ventricose above, with an ample bilabiately 5-lobed spreading 
limb; the rounded lobes erose and undulate. Stamens 4 and a sterile filament; cells of the anther 
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Mex. Bound. p. 110).—Small tree, six inches in diameter at the base,.20 feet 
high, with many slender branches; wood resembling willow; leaves 3-6’ 
long, 2-4” wide, slightly falcate, entire, and the older ones somewhat 
sticky. The white or purple flowers 18” long in a terminal raceme; cap- 
sules linear, 6-8’ long—Camp Goodwin, Arizona (344), where, from its 
appearance and habitat, it is known as Desert Willow. 


ACANTHACEZ:. 


CALOPHANES* DECUMBENS, Gray, Syn. FI. 1, 825 (C. oblongifolia, Torr. 
Bot. Mex. Bound. p. 123, not Don).—Procumbent or ascending; herba- 
ceous, except at base; leaves and axillary clusters of flowers secund; stem 
pubescent, upper surfaces of the leaves slightly so, under surfaces almost 
smooth, margins and midribs (below) a little hispid; corolla light blue ?, 
funnel-shaped, tube 7-8” long, border 6” in diameter, lobes ovate, calyx- 
lobes linear, setaceous, equal in length to the tube of the corolla, but shorter 
than the lanceolate bracts; seeds four—Sanoita Valley, Southern Arizona, 
at 5,500 feet altitude (637) 

Rueuurat TuBerosa, Linn., var. occipenTALis, Gray (Syn. Fl. 1, p. 
325).—A pubescent herb, 3° high, branched; leaves oval, somewhat firm, 
slightly hairy, tapering into a margined petiole; margins crenate or some- 
what undulate; terminal panicle naked; flowers blue or purple, 1-2’ long; 
tube 6-8” long, suddenly expanded into a wide throat; lobes roundish; 
stamens and style included; calyx-lobes linear, setaceous pubescent; cap- 
sule somewhat hairy, lanceolate or club-shaped, 8-16-seeded.—Cienega, 
Southern Arizona (560). Probably a good species. 


naked and diverging. Capsule long and linear, terete, resembling that of Catalpa, 2-celled, with the at 
length loose narrow partition contrary to the valves. Seeds oblong, thin, with the wing at each end 
dissected into a woolly or finely bristly tuft. Cotyledons 2-lobed.”—FI. Cal. 1, p. 587. 

* CALOPHANES, Don.—Calyx deeply 5-cleft ; lobes setaceo-acuminate. Corolla-tube straight, nar- 
rowly cylindrical, somewhat dilated above ; limb somewhat spreading and slightly 2-labiate, the 5 obovate 
lobes somewhat unequal. Stamens 4, perfect, slightly didynamous, inserted in pairs and connate below, 
included; anthers fixed by the back, oblong, the cells nearly parallel, a little mucronate at base. 
Style slender, curved above, hispid; ovules 2 in either cell. Capsule oblong-linear, contracted at the 
base into a solid stipe, somewhat thickened above, 2-4-seeded. Seeds orbicular, flat, borne on acute 
placental processes.—Herbs, with woody bases, erect or procumbent, the leaves entire, opposite or often 
fascicled at the axils. The blue or pale flowers sub-sessile in the axils, few or many in a cluster, rarely 
short cymose.—BENTH. & Hook. I have kept this genus apart from Ruellia solely in deference to 
Bentham and Hooker. 

tRuer iia, Linn.—Like Calophanes, except that the cells of the capsule have each more than two 
seeds, and the anthers are pointless below. 
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SrpHonocossa* Loycirtora, Gray (Syn. Fl. 1, p.328)—Low, uniformly 
pubescent; leaves opposite, on short petioles, rhombic-ovate to lanceolate, 
thickish, 6-18’’ long; petiole 2-4” long; flowers yellowish-white; tube very 
slender, 8-12” long; stamens included; filaments membranaceous, a little 
longer than the anther; style very slender, much exceeding the flower, 
evidently 2-lipped; capsule dark brown, oval; seeds with the margin dis- 
tinctly notched at the point of attachment—Specimen was a mere frag- 
ment. Cienega, Southern Arizona (573). 

ANISACANTHUSt PUMILUS, Nees (Drejera puberula, Torr. in Bot. Mex. 
Bound. p. 121; and Watson in 1874 Report, p. 13).—‘‘The pubescent 
branches distichous; leaves oblong-lanceolate or linear-lanceolate, puberu- 
lent, short-petioled; the short leafy spikes axillary and terminal; the deeply 
5-cleft calyx glandular-pubescent, the lobes linear-subulate; tube of the 
corolla narrow, many times longer than the calyx, inferior lip 3-parted, the 
lobes lanceolate-linear. Corolla 18” long, purplish-red Capsule smooth, 6-7’’ 
long, the upper half rhombic-ovate and seminiferous, the lower attenuated 
to a narrow stipe and empty. Shrub 4—8° high.”—Arizona. I have not 
seen the specimen, and have quoted largely from Bot. Mex. Bound. 1 c. 

DicuipTERAt RESUPINATA, Juss.—Stem erect, simple or much branched 
from a woody base; leaves opposite, glabrous to slightly pubescent, lance- 
olate to oblong, on a slender petiole, which is 3—-6’’ long; inflorescence in a 


compound cymose umbel, with the common peduncle as long as or exceed- 


* SIPHONOGLOsSA, Erst.—Calyx 4-5-parted, the short segments narrow. Corolla-tube elongated, 
narrowly cylindrical, slightly or not at all dilated above; limb spreading, 2-lipped, the posterior lip 
interior, entire or 2-cleft, the other widely spreading, 3-cleft. Stamens 2, affixed near the apex of the 
tube; anthers 2-celled, with one cell higher than the other; cells scmewhbat sharp pointed or spurred ; 
staminodia none. Style filiform, the obtuse apex with 2 short lobes; 2 ovules in either cell. Capsule 
oblong, contracted at the base into a solid stipe. Seeds 4, or by abortion fewer, suborbicular, compressed 
imarginate, tnberculate-rugose; placental processes obtuse.—Sub-shrubby [ or herbaceous ], low, spreading, 
pubescent. Leaves ovate, entire. The subsessile flowers solitary in the axils. The linear bracts short.— 
Brentu. & Hook. 

+ ANISACANTHUS, Nees.—Shrub, posterior lobes of the imbricated corolla interior in the bud. Oval 
capsule elevated on a conspicuous stipe; ovules two in each cell, attached to the placental processes by 
the edge; seeds flat; stamens two; anther cells two, equal ; rudiments none. 

¢ DicuipTeRA, Juss.—‘ Bracts a pair, valvately inclosing 1-3 flower-buds. Corolla tubular, 
bilabiate ; the upper lip interior in the bud, flat or concave, emarginate o- entire; the lower spreading, 
toothed or lobed. Stamens 2: anthers with 2 cells, one higher than the other, both pointless. Capsule 
short, flattened contrary to the partition, 4-seeded, the base seedless and stalk-like, the strong processes 
that bear the seeds curving upward and becoming hook-like at dehiscence. Seeds flat.—Mostly herbs ; 
with 6-angled stems, broadish and petioled leaves, and either scattered or clustered flowers: mainly trop- 
ical, two or three species reaching the United States.”—F1 Cal vol. 1, p. 589. 
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ing the special peduncle; bracts ovate-cordate, 2-5-flowered (some of 
them aborting); flowers 8-10” long, light purple, lower lip 3-toothed, upper 
lip ovate. Very variable in foliage and inflorescence.—Cienega, Southern 
Arizona. Besides this form, I have another resembling it in all respects, 
save that the inflorescence is more simple; two or three peduncles, 1-14’ 
long, rising from the axils at a node, and each terminated by a single pair of 
the usual ovate-cordate bracts. This difference is constant in my specimen 
(571), and might entitle it to a specific rank were it not for the variability 
in just this respect in D. resupinata. Also from Cienega, Arizona. 

‘TETRAMERIUM® HIspIpuUM, Nees (T. nervosum, Nees, ‘‘var. hispidum foliis 
ovato-oblongis obtusiusculis vel acutis (non acuminatis)”, Torr. Bot. Mex. Bound. 
p- 125).—Bracts conspicuously ciliate, oblong; flower yellowish-white (with 
the anthers visible through a lobe of the lower lip as a brown spot), 5-7’ 
long.—In the Sanoita Valley, Arizona (686), near (probably) where the 
specimens described in Bot. Mex. Bound. /. ¢. were obtained. 


VERBENACE. 


Lipria Wricutu, Gray (Torr. in Bot. Mex. Bound. p. 126). (Aloysia 
scorodonoides, H. B. K. Nov. Gen. et Sp. 2, p. 260, is a different plant.)—Shrub, 
2-4 feet high, much branched; leaves oval, 3-8” long, thickish, deeply crenate, 
rugose above and white tomentose-pubescent below, abruptly tapering to a 
short petiole ; hairy spikes 1-13’ long, paniculate ; flowers white, 1-2” long, 
tubular, with a spreading, subregular border; stamens subequal, short. 
Calyx with long, spreading, white hairs. The mature fruit readily separates 
into two nutlets—Mount Turnbull (170 a, Loew), and elsewhere in Arizona. 

Lreera nopirLtorA, Michx.—Herbaceous or somewhat woody; stem 
creeping, rooting at the joints; peduncles long, slender; entire plant finely 
pubescent; leaves oblanceolate or cuneate, serrate toward the apex ; white 


* TETRAMERIUM, Nees.—Herbaceous bracts narrow, more or less connate in pairs, including single 
flowers with or without rudiments of others. Calyx short, 5-cleft; lobes linear, delicate. Tube of co- 
rolla slender, cylindrical ; limb 2-lipped, the hinder lip interior, obovate or oblong, erect, entire, con- 
cave, the lower lip 3-parted, with the oblong lobes flat, spreading, the middle one outside. Stamens 2, 
inserted in the throat and sub-equalling the corolla; anthers 2-celled, the equal, pointless, parallel cells 
separated by a broadish connective; staminodia 0. Disk rather thick. Style filiform, the stigmatose 
subclavate apex with 2 very short lobes; 2 ovules in either cell. Capsule ovate-oblong, tapering into a 
solid stipe at base; placenta during dehiscence torn loose from the valves. Seeds 4, or fewer by abortion, 
plano-compressed, sub-orbicwar.—Pubescent herbs, often shrubby at base. Leaves entire. Flowers 
rather small, pallid.—Bentu. & HOoK. 
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flowers in a dense head on a peduncle much longer than the leaves ; calyx 
flattened, ‘‘2-cleft, 9-keeled; fruit corky and not readily separating into 
the 2 nutlets.”—New Mexico, Loew. 

Verpena HastaTa, L.—Utah. 

VERBENA BRACTEOSA, Michaux.—U tah. 

Versena Avusietia, L.—Arizona; New Mexico, at Santa Fé (12); 
also in Rocky Cafion, Arizona. 


LABIATA. 
By Pror. T. C. PORTER. 


Menraa viripis, Linn.—Camp Bowie, Arizona, at 5,300 feet elevation, 
August, 1874, Rothrock (491). Introduced? 

Mentua CANADENSIS, Linn.—Utah, 1871, 1872, Watson’s Report ; Zuni, 
N. Mex, at 6,500 feet elevation, July, 1874, Rothrock (168); Sanoita 
Valley, Arizona, at 4,350 feet elevation, September, 1874, Rothrock (687).— 
Var. GLABRATA, Benth., Upper Arkansas, Colorado, 1873, Wolf (778). 

Lycopus sinuatus, Ell—Utah, 1871, 1872, Watson’s Report. An 
imperfect specimen of a Lycopus, collected in San Luis Valley, Colorado, 
September, 1873, by Professor Wolf (782), appears to be L. lucidus, Turez., 
var. Americanus, Gray (Proc. Am. Acad. 8, p. 286) 

MonarpELLA oporATissima, Benth. (Watson, Bot. King, p. 235).— 
Nevada and Utah, 1871, 1872, Watson’s Report. 

Hepzoma nyssopironia, Gray (Proc. Am. Acad. 11, p. 96).—Nearly 
glabrous ; stems from a perennial branching caudex, slender, scarcely a foot 
high; leaves crowded, nerved, the main ones linear-lanceolate, $ to } of 
an inch long and a line wide, the parallel veins running toward the apex, 
the upper gradually reduced until shorter than the calyx, the lowest much 
shorter and broader, with strong and more diverging nerves beneath ; 
whorls loosely 3- to 5-flowered; calyx narrow-tubular, slightly hairy, the 
setaceous teeth incurved, the lower ones exceeding the upper; corolla 7 to 
8 lines long and twice the length of the calyx; upper lip 2-lobed —Mount 
Graham, Arizona, at 9,000 feet elevation, August, 1874, Rothrock (418) ; 
Arizona, 1873, Loew (780).—Puate XVII. Natural size. Fig. 1. Flower, 
enlarged 5 diameters. Fig. 2. Longitudinal section through flower, 5 
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diameters. Fig. 3. Calyx, 5 diameters. Fig. 4 Corolla opened longitudi- 
nally, showing nutlets, style, and the two perfect and two rudimentary 
stamens, 5 diameters. 

Hepeoma pentata, Torr. (Bot. Bound. Survey, p. 130)—Annual; 
much branched from the base ; branches erect, scarcely 1 foot high, slender, 
pubescent; leaves oblong-lanceolate, about 5 lines in length, acute, taper- 
ing into a short petiole, with 3 to 4 acute teeth on each margin, the veins 
underneath prominent and thicker at the extremity ; whorls usually 6-flow- 
ered; teeth of the slightly gibbous calyx unequal, from a broad, subulate 
base, those of the lower nearly twice as long as those of the upper lip; 
corolla almost twice as long as the calyx, the upper lip emarginate, the lower 
3-lobed, the middle lobe notched—Camp Grant, Ariz., at 4,753 feet eleva- 
tion, August, 1874, Rothrock (458), and in Sanoita Valley, at 6,300 feet 
elevation (628). 

Satvia Lanceouata, Willd—Hoary pubescent; stems 3 to 15 inches 
high, herbaceous, ascending, branched ; leaves lanceolate or oblong-linear, 
1 to 2 inches long, rather obtuse or acuminate, narrowed at the base into a 
long, slender petiole, sparsely and obtusely serrulate in the middle; bracts 
subulate, a little longer than the short pedicels; raceme simple, 2 to 4 inches 
long; whorls about 2-flowered, all remote; calyx tubular, striate, puberu- 
lent, enlarged in fruit, inflated at the base, teeth acute; corolla blue, a little 
longer than the calyx, 4 lines long; style short-bearded.—Arizona, 1873, 
Loew (786); Mount Graham, at 9,250 feet elevation (407), Camp Apache, 
at 5,000 feet elevation (813), and Camp Crittenden, at 5,000 feet elevation 
(678), 1874, Rothrock. 

AvupiBerTIA INcANA, Benth. (Watson, Bot. King, p. 235).—Nevada, 
1871, 1872, Watson’s Report. 

Monarpa Fistutosa, Linn —Willow Spring, Arizona, at 7,195 feet ele- 
vation, July, 1874, Rothrock (159 a, 242). 


Monarba CITRIODORA, Cervantes (MZ. aristata, Nutt.).—Canescent; a 


foot high, with numerous spreading branches; leaves linear or oblong- 
lanceolate, narrowed at the base, sharply and remotely serrate; floral ones 
and outer bracts sessile, somewhat colored, tipped with a long, subulate 
awn; whorls many-flowered, compact, remote; calyx striate, pubescent, 
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bearded in the throat ; teeth nearly equal, long, subulate, pilose, penicillate 
at the apex; tube of the corolla scarcely longer than the calyx-teeth—F ort 
Wingate, N. Mex., 1873, Loew (781, 789); Arizona, at Camp Grant, eleva- 
tion 4,753 feet, July (885); Sanoita Valley, August; Mount Graham, at 
9,000 feet elevation, September, 1874, Rothrock (729). 

LoPHANTHUS URTICHFOLIUS, Benth. (Watson, Bot. King, p. 236).— 
Utah, 1871, 1872, Watson’s Report; Mount Graham, at 9,000 feet eleva- 
tion, September, 1874, Rothrock (746). 

Nepeta Cararia, Linn.—Utah, 1871, 1872, Watson’s Report. Intro- 
duced. 

DRAcOCEPHALUM PARVIFLORUM, Nutt. (Gray’s Man. p. 353).—Twin 
Lakes, Colorado, 1873, Wolf (784). 

SatazaRiA Mexicana, Torr. (Watson, J. c. p. 237).—Nevada, 1871, 
1872, Watson’s Report. 

SCUTELLARIA ANTIRRHINOIDES, Benth. (S. resinosa of Watson, Bot. 
King, p. 237, not Torr.).—Nevada, 1871, 1872, Watson’s Report 

SCUTELLARIA RESINOSA, Torr (DC. Prod. 12, p. 428).—Glandular-pubes- 
cent; stems low, erect, much branched; leaves short-petioled, broadly 
ovate, obtuse, very entire, rounded at base, floral ones similar; flowers 
axillary, opposite, secund; corolla villous, more than four times longer 
than the calyx.—Denver, Colo., June, 1873, Wolf (780). Leaves green 
on both sides, prominently veined beneath, finely pubescent or glabrate, 
the hairs tipped with minute resinous glands, the lowest shorter and 
broader, more rounded at base, but never cordate, the upper 5 to 9 lines 
long, varying from ovate to lance-ovate, more or less attenuate at base ; 
corolla blue, densely villous, erect or ascending, the tube often curved 
below. 

SCUTELLARIA GALERICULATA, Linn. (Gray’s Man. p. 357).—San Luis 
Valley, Colorado, September, 1873, Wolf (779, 781); Willow Spring, Ari- 
zona, at 7,195 feet elevation, July, 1874, Rothrock (245). 

BRUNELLA VULGARIS, Linn.—Summit Spring, Arizona, at 8,000 feet ele- 
vation, July, 1874, and Sanoita Valley, August, 1874, at 5,500 feet eleva- 
tion, Rothrock (198, 650). 

StTacHys coccinea, Jacq. (DC. Prod. 12, p. 467)—Herbaceous, erect, 
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softly pubescent, villous or hispid; leaves petioled, ovate-lanceolate, obtuse 
or acute, crenate, cordate at base; racemes elongated; whorls 6-flowered, 
all distant; corolla pubescent, nearly thrice longer than the calyx, the 
tube much exserted.—Camp Grant, Arizona, at 4,753 feet elevation, and 
Camp Bowie, at 5,300 feet elevation, August, 1874, Rothrock (386, 461, 
483). Stems 1 to 2 feet high; hairs clothing the leaves and stems soft and 
short, or more rigid, especially on the angles of the stem, or almost wanting ; 
leaves deeply or shortly crenate, larger ones sometimes 2 or even 3 inches 
long ; whorls of flowers few, very distant or numerous in a short or long 
raceme ; calyx sessile or pedicellate, with a tube 2 to 3 lines long, and short 
or long teeth, which are either subspinescent, erect, or somewhat spreading, 
or long subulate-acuminate; corolla varying from barely 9 lines to more 
than an inch in length. 

STacHys ALBENS, Gray (Proc. Am. Acad. 7, p. 387).—Tall, 3 to 5 feet 
high and rather strict, soft-tomentose throughout, with white or whitish 
wool, leafy ; leaves oblong or ovate and mostly cordate, obtuse, crenate, 
2 to 3 inches long, the lower short-petioled, the upper nearly sessile ; flowers 
several or numerous in the capitate clusters, which mostly exceed the floral 
leaves, and form an interrupted, at length elongated, virgate spike from 3 to 
9 inches long; calyx turbinate-campanulate, its teeth triangular and awn- 
pointed ; corolla white, with purple dots on the lower lip, glabrous, except 
the villous beard on the back of the upper lip—Arizona, 1871, 1872, Wat- 
son’s Report. 

Stacuys Rorurocxu, Gray (Proc. Am. Acad. 12, p. 82).—A span 
high, branching from the base, covered with a coat of villous wool; root 
apparently perennial; leaves all sessile, lanceolate, more or less obtuse, 
sub-entire, about 1 inch long, the upper floral ones not surpassing the flowers; 
whorls usually 3-flowered, in a crowded spike ; calyx sessile. subcampanu- 
late, teeth subovate, awnless; corolla 4 to 5 lines long, tube scarcely longer 
than the calyx; upper lip villous on the outside-—Zuni Village, N. Mex., at 
6,500 feet elevation, July, 1874, Rothrock (177). 

Sracuys PALusTRIS, Linn. (Gray’s Man. p. 358).—Trout Creek and 
San Luis Valley, Colorado, 1873, Wolf (783, 785) ; Willow Spring, Arizona, 
at 7,195 feet elevation, July, 1874, Rothrock (240). . 
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LaMIUM AMPLEXICAULE, Linn.—Mosquito Pass, Colorado, July, 1873, 
Wolf (777). Introduced. 

TricHosTEMA ARIzonIcuM, Gray (Proc. Am. Acad. 8, p. 371).—Puber- 
ulent ; much branched, from a perennial, woody caudex; branches mostly 
simple, $ to 14 feet high; leaves oval and ovate, short-petioled, floral leaves 
small; bracts minute; peduncles racemose, about 1 inch long, slender, 
twice or thrice shorter than the 3- to 5-flowered cyme; calyx campanulate, 
slightly unequal, but equally 5-cleft; lobes ovate-lanceolate, equalling the 
tube of the corolla; lobes of the corolla spatulate-oblong, declined ; fila- 
ments not quite an inch long.—Sanoita Valley, Southern Arizona, at 6,500 
feet elevation, August, 1874, Rothrock (621). 

TETRACLEA* Cou.rer!, Gray (Sillim. Journ. 2d s. 16, p. 98).—Her- 
baceous, from a suffruticose base, puberulent, branches erect; leaves oppo- 
site, petioled, ovate, subdentate, floral ones similar but smaller; whorls 
loose, axillary; cymes peduncled, usually 3-flowered; flowers short-pedi- 
celled, white, becoming yellowish after authesis.—Cienega, Ariz., August, 
1874, Rothrock (558). 

Treucrium CanapEnseE, Linn.—Arizona, 1873, Loew. 


PLANTAGINE. 


Puantaco Patraconica, Jacq., var. GNAPHALIOIDES, Gray.— Denver. 
Puantaco masor, L.—Cienega, Southern Arizona (555). 


NYCTAGINEA. 


MrRaBILIS MULTIFLORA, Gray—Common throughout Arizona, New 
Mexico, and open grounds of Southern and Central Colorado. 

MiRABILIS LONGIFLORA, L.—Cottonwood, Arizona, at 4,500 feet (359). 

OXYBAPHUS NYCTAGINEUS, Sweet, var. LATIFOLIUS, Gray.— Differing from 
the type in having the involucre and younger branches hairy, the leaves 


*TETRACLEA, Gray (Benth. & Hook. Gen. 2, p. 1220).—Calyx broadly campanulate, 10-nerved, 
deeply 5-cleft ; lobes nearly equal. Tube of the corolla exserted, slender, cylindrical; limb spreading, 
5-cleft, lobes oboval-oblong, nearly equal. Stamens 4, didynamous, with the anterior pair longer, 
incurved-ascending, much exserted ; anthers 2-celled, cells distinct, parallel. Disk equal, short. Ovary 
shortly 4-lobed at the apex; style 2-cleft at the apex; lobes subulate, nearly equal. Nutlets obovoid, 
hard, reticulate-rugose, attached by a broad, keeled areola, extended beyond the middle, leaving no 
gynophore when detached. Seeds affixed lateraily. 
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broader, subcordate at base, and quite membranaceous —Mount Graham, 
Arizona, at 9,250 feet altitude (423). 

‘‘OXYBAPHUS NYCTAGINEUS, Sweet, var. OBLONGIFOLIUS, Gray.—With 
small flowers and leaves. Nevada.”—Wartson. 

OxYBAPHUS HIRSUTUS, Sweet, var.—Leaves lanceolate-linear; stem 
glabrous or nearly so—Willow Spring, Arizona, at 7,195 feet (206). 

OXYBAPHUS ANGUSTIFOLIUS, Sweet.—Colorado (810, 811, 814), and 
Nevada and Arizona. 

OxyBapnus coccineus, Torr.—Erect, glabrous; leaves 2~4’ long, 1-3” 
wide; inflorescence in a loose, terminal panicle; perianth 3-flowered, tinged 
with purple, pubescent; calyx 6-8’ long, pubescent externally; stamens 
5, exserted ; fruit with 5 corky wings, somewhat roughened. 

ALLIonIA INcARNATA, L.—(324), Ash Creek, Arizona. 156 a, collected 
by Loew in Arizona, and having the marginal teeth on the fruit quite gland- 
like, and comparing well with Palmer’s specimen in 1875 from St. George, 
Utah, which I find Mr. Watson marks with a doubt. Besides this, I have 107 
from Covero, New Mexico, in which the leaves are quite oval, obtuse, and 
veiny beneath, and the marginal wings of the fruit developed into strong, 
uncinate, glandular teeth, much larger than the central ones, which they 
conceal. This may be a distinct species. My specimens are quite variable, 
some having 4, 5, and even 6 stamens, either included or exserted. The 
Expedition has it also from Nevada. 

ABRONIA FRAGRANS, Nutt—Colorado (808, 812, 813), and New Mexico 
(127), where, in the evening, it was the most fragrant of flowers. 

Apronia TuRBINATA, Torr.—Gila’ Valley, Arizona (340, 765). 

ABRONIA ViLLosa, Watson (American Naturalist, vii, p. 802).—“Covered 
throughout with a more or less dense villous subglandular spreading 
pubescence; stems weak and slender; leaves small, 4-1 inch long, oblong 
or ovate, obtuse or acutish, attenuate into the slender petiole; heads 5-10- 
flowered ; involucral scales narrowly lanceolate, long-acuminate, 3-4 lines 
long; flowers pink, the lobes obcordate, with a deep sinus; fruit with a 
firm body, strongly reticulate-pitted, the 8-5 broad wings, consisting of a 
simple lamina, usually truncate above. Nearest to A. umBrLLaTa.”—(Watson 
in Wheeler’s Preliminary Report, 1874, p. 15.) I have not seen the speci- 
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men, and have therefore been obliged to quote the description entire— 
Piatt XXIII. Fig. 1. Branch, natural size. Fig. 2. Flower, laid open, 
enlarged about 5 diameters. Fig. 3. Cross-section of fruit. 

ABRONIA CYCLoPTERA, Gray.—Southern Colorado (809, 815) and deserts 
of New Mexico. 

Borrnaavia* Wricutu, Gray (Amer. Jour. Sci. 2, 15, 322).—Arizona. 
Erect, branching, viscidly glandular-pubescent, especially above; leaves 
petioled (or sessile above), lanceolate ; inflorescence in a loose, branching 
panicle; bracts purplish, 3 to each flower, fimbriate ciliate on the margin; 
calyx border spreading, salver-shaped; stamens 2; fruit obovate, 4-angled 
or ribbed, somewhat wrinkled, roughened between the angles, 1-2’ long.— 
Cienega, Arizona, at an altitude of 3,500 feet (570). (157 a, Loew, 
Arizona ) 

BorrwaaviA ERECTA, L.—Erect, “branching from the base, swollen at 
the nodes,” glabrous or nearly so; leaves petioled lanceolate to oval, dark 
glandular-dotted and slightly pubescent; panicle disposed in 3—5-flowered 
clusters; stamens 2. The narrowly obconical fruit evidently truncate, dis- 
tinctly 5-angled, ‘flowers small, purple”.—Cienega, Arizona (588), along 
with the preceding. 

BorrHaaviaA GranamMi, Gray.—Erect (not climbing, but spreading over 
lower herbs), woody at base, herbaceous above and glabrous and glaucous ; 
leaves 1-14’ long, nearly as wide, margin somewhat undulate, cordate at base; 
petioles 4-6” long; common peduncles axillary, much exceeding the leaves; 
special peduncles about six, 2-4’ long, umbellate; scales of involucre 1-2” 
long, greenish, pruinose, perigonium black below, greenish and somewhat 
short pubescent above; pistils and stamens exserted; stigma capitate; fruit 
terete, glandular at the apex. Dr. Torrey, in Bot. Mex. Bound. p. 172, 
thinks this may safely be assigned to B. scandens, L. So far as Choisy’s 
description of it goes, DC. Prod. vol. 13, pars 2, p. 454, I can see no reason 
why it should not, and have simply described it under this name, because 
it has been so identified by my friend Dr. Gray.—Head of the “‘ Cienega”, 
Southern Arizona (590). 

Borruaavia spicata, Choisy.—Erect, annual, somewhat pubescent ; 


* BOERHAAVIA, L.—See Appendix to vol. v, King’s Report, p. 475. 
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lower leaves ovate, often slightly cordate at base, upper ones lanceolate 
undulate on margin; inflorescence paniculate; racemes few-flowered, termi- 
nating the branches; stamens 3, exserted; fruit 5-angled or winged, club- 
shaped ; flowering racemes short, but much elongated when in fruit (378 
a, Arizona, Loew). 

PHYTOLACCE. 


Rivina* Lavis, Linn.—Herbaceous above, sub-shrubby below, branch- 
ing from the base; stem striate and with the leaves puberulent; leaves 
broadly ovate or ovate-cordate, on slender petioles half their length; flowers 
purplish; calyx-lobes ovate, as long as the four stamens; anthers oblong ; 
filaments thickish; style 1-2” long, somewhat curved; stigma capitate, 
oblique, distinctly papillose.—In clefts of rocks, Southern Arizona (582). 


POLYGONACEZ. 


By Pror. T. C. PORTER. 


Erroconum ALatum, Torr. (Sitgreaves’s Rep. p. 168, t. 8).—Perennial ; 
root stout and blackish; stem erect, 1 to 3 feet high, arising from a short, 
thick caudex, clothed with the remains of leaves, subflexuous, leafy ; 
branches alternate, erect, paniculate; radical leaves spatulate or oblanceo- 
late, 2 to 4 inches long, 3 to 5 lines wide, hirsute; peduncles terminal, in 
threes; flowers yellowish; involucre solitary, campanulate, 5-cleft; peri- 
gonia glabrous, segments equal; achenia 4 lines long, winged nearly to the 
base; wings broad, thin; seeds ovate, triangular—Colorado, 1873, Wolf 
(806); Willow Spring, Arizona, at 7,195 feet elevation, 1874, Rothrock 
(204). 

Erroconum Jamesi1, Benth—Stems 5 to 12 inches high, czspitose, 
from a branched, few-leaved, woody caudex; radical leaves spatulate-ovate 
or narrowly lanceolate, cauline in verticils of 8 to 5, spatulate or oblong, 


*Rivina, Plum.—Flowers hermaphrodite, 3-bracted; calyx 4-parted, the equal lobes sub- 
corolline, Corolla none. Stamens 4-8, sub-hypogynous, the 4 exterior alternate with the laciniw of 
the calyx. Filaments filiform-subulate. Anthers ovate-cordate to narrowly oblong. One-celled ovary 
simple, with a single amphitropous ovule fixed by the base. The longish style sublateral; capitate 
stigma papillose ; sub-globose berry at length dry. Seed vertical, sub-globose or ovoid, the testa crusta- 
ceous; albumen central, mealy, surrounded by the ring-like embryo; radicle descending; cotyledons 
membranaceous, exterior one larger and embracing the inner; sub-shrubby [or, as in my species, rather 
herbaceous, except at tho slightly woody base]. Moquin, in DC. Prod. vol. 13, pars 2, p. 10. 
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subsessile, white-tomentose beneath; cyme dichotomous, leafy ; involucres 
in the forks or sessile on the branches, many-flowered, loosely silky-villous. 
externally ; segments obovate or spatulate ; perigonia somewhat petal-like, 
white or whitish, the 3 interior segments often becoming longer—Upper 
Arkansas River, Colorado, 1873, Wolf (25); Camp Bowie, Arizona, August, 
1874, Rothrock (473). 

Erroconum FLAvum, Nutt.—Perennial, canescent with a silky-woolly 
or hoary pubescence; stems scapiform, 3 to 6 inches high, from a thick, 
many-parted caudex; leaves spatulate or oblong-spatulate, becoming more 
or less glabrate above, radical ones crowded on the caudex, those of the 
involucre about equalling the 2 to 8 rays and of the same number; peri- 
gonia golden-yellow, 3 lines long, silky-villous on the outside, funnel-form 
at base, somewhat produced into a stipe; ovary hirsute at the apex.—South 
Park, Colorado, 1873, Wolf (26).—Var. ELatius, Watson, Twin Lakes, 
Colorado, August,-1873, Wolf (28); Arizona, 1873, Loew (153 a). 

Erioconum caspirosum, Nutt. (Watson, Bot. King, p. 298)—Utah, 
and Halleck Station, Nevada, 1871, 1872, Watson’s Report. 

ERI0GONUM STELLATUM, Benth. (Z. polyanthum, Benth.; Watson, J. c. 
p- 478).—Utah, 1871, 1872, Watson’s Report. 

ERIOGONUM HERACLEOIDES, Nutt. (Watson, /. c. p. 299)—Utah, 1871, 
1872, Watson’s Report. 

ERI0GONUM UMBELLATUM, Torr. (Watson, J. c. p. 300).—Utah and Ne- 
vada, 1871, 1872, Watson’s Report; South Park, Colorado, 1873, Wolf (24). 

ER1oGonum OvALiroLium, Nutt. (Watson, /. c. p. 301).—Northern Ne- 
vada, 1871, 1872, Watson’s Report. 

ERI0GONUM PAUCIFLORUM, Pursh.—Low, czespitose; branches of the 
caudex very short and crowded; leaves linear or subspatulate, revolute- 
margined, attenuated into a petiole, at length nearly smooth; scape 4 to 6 
inches high, bearing a single head; involucres 5 to 10, turbinate-campanu- 
late, 5-toothed; calyx white, glabrous, lobes oval; filaments pubescent 
below.—Torr. & Gray, Rev. Eriog. Proc. Am. Acad. 8, p. 166.—Sulphur 
Springs, South Park, Colorado, August, 1873, Rothrock (27). 

Erioconum ELATUM, Dougl. (Watson, J. c. p. 802)—Nevada, 1871, 
1872, Watson’s Report (260). 
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ERIOGONUM FASCICULATUM, Benth., var. poLiroLium, Gray (Watson, 1. 
c. p. 302).— Nevada, 1871, 1872, Watson’s Report. 

ERI0GONUM CoRYMBOSUM, Benth. (Watson, J. ¢. p. 303).—Arizona, 1871, 
1872, Watson’s Report. 

ERIOGONUM MICROTHECUM, Nutt. (Watson, J. ¢. p. 303)—Utah, 1871, 
1872, Watson’s Report; also var. Errusum, T. & G., Arizona, and a form 
between var. CONFERTIFLORUM, T. & G., and var FenpLertAnum, Benth., but 
with larger flowers than usual. Var. Errusum, T. & G., Upper Arkansas, 
Colorado, September, 1873, Wolf (22). 

ERIOGONUM BREVICAULE, Nutt. (Watson, 7. c. p. 304)—Utah, 187), 
1872, Watson’s Report. 

Er1oconum RAceMosum, Nutt. (Watson, J. c. p. 304).—Nevada and 
Utah, 1871, 1872, Watson’s Report. 

Ertoconum Wricutu, Torr. (Watson, 7. ¢. p. 305).—Sanoita Valley, 
Arizona, at 5,850 feet elevation, August, 1874, Rothrock (593), and Camp 
Grant, September (726). 

ERt0GONuUM GRACILE, Benth., var. errusum, T. & G. (Watson, J. ¢. p. 
305).—Nevada, 1871, 1872, Watson’s Report. 

Erioconum Hermannt, Dur. & Hilg. (Watson, J. ¢. p. 306).—Nevada, 
1871, 1872, Watson’s Report. 

ERIOGONUM DEFLEXUM, Torr. (Watson, J. ¢. p. 306).—Arizona, 1871, 
1872, Watson’s Report. 

Errogonum cEerNuum, Nutt. (Watson, l. ¢. p. 308).—Twin Lakes, Colo- 
rado, July, 1875, Wolf (23). Var. tenue, T. & G., Nevada, 1871, 1872, 
Watson’s Report. 

ErioGonuM tTricHopopuM, Torr. (Watson, Jl. ¢. p. 309).—Ash Creek, 
Arizona, at 3,080 feet elevation, July, 1874, Rothrock (332). 

Er1oGonum INFLATUM, Torr. (Watson, /. ¢. p- 309).—Nevada and Ari- 
zona, 1871, 1872, Watson’s Report. 

Erioconum Asertianum, Torr. (in Emory’s Reconn. p. 151; Torr. & 
Gray, Proe. Am. Acad. 8, p. 189).—Villous or loosely and softly pubescent, 
paniculately branched, 1 to 14 feet high; branches erect, often leafy almost 
to the apex; lower leaves ovate or subcordate, petioled, often undulate, 
those of the branches lanceolate or linear, subsessile; involucres more or 


CATALOGUE. 231 


less peduncled, many-flowered, deeply 5- to 8-cleft, lobes foliaceous; calyx 
petaloid, glabrous, rose-colored, outer segments rounded, deeply cordate, 
becoming nearly 2 lines long, the inner linear-oblong, retuse.—Cottonwood, 
Arizona, at 4,750 feet elevation, July, 1874, Rothrock (355). 

ERIOGONUM PHARNACEOIWES, Torr. (in Sitgreaves’s Rep. p. 167, t. 11; 
Torr. & Gray, /. c. p. 189).—Pubescent, very slender, effusely panicled, 1 
foot high; internodes elongated; cauline leaves narrow-linear, sometimes 
revolute on the margins, hoary-tomentose beneath, becoming glabrous 
above, about 1 inch long; pedicels capillary, smooth, 1 to 2 inches long; 
involucres 5- to 8-cleft, 8- to 12-flowered, bracteoles filiform, villous; calyx 
petaloid, glabrous, white or rose-colored, outer segments broadly ovate, 
concave, in fruit bi-gibbous at base, the inner longer, oblong-linear, retuse; 
anthers dark.—Arizona, 1873, Loew (154 a). Var.—Taller, 12 to 18 inches 
high, softly villous-pubescent throughout; branches much stouter and erect; 
lower leaves ovate-lanceolate; heads and flowers larger—Sanoita Valley, 
at 5,850 feet elevation, September, 1874, Rothrock (664). 

CHORIZANTHE RIGIDA, Torr. (Watson, /. c. p. 312)—Nevada or Arizona, 
1871, 1872, Watson’s Report. 

OxyriA bigyna, Campd. (Gray’s Man. p. 419).—South Park, Colorado, 
July, 1873, Wolf (42). 

Rumex occipenTais, Watson, Proc. Am. Acad. 12, p. 253 (R. longi- 
Jolius, DC., Watson, /. c. 814).—Twin Lakes and San Luis Valley, Colorado, 
1873, Wolf (29, 33). 

Rumex saLiciroiius, Weinm. (Gray’s Man. p. 420).—San Luis Valley, 
Colorado, 1873, Wolf (31). Var. with lance-ovate leaves and inner valves 
of the calyx larger and broad-cordate, Cienega, Arizona, August, 1874, 
Rothrock (564). 

PoLyGonuM AvicULARE, Linn.—Utah, 1871, 1872, Watson’s Report; 
Twin Lakes, Colorado, 1873, Wolf (34, 35). 

PotyGonum EREcTUM, Linn.—Utah, 1871, 1872, Watson’s Report; San 
Luis Valley, Colorado, 1873, Wolf (41). 

PoLyGonuM TENUE, Michx., var. LatiFoLIuM, Engelm.—Mount Graham, 
Arizona, at 9,000 feet elevation, 1874, Rothrock (758); Upper Arkansas, 
Colorado, 1873, Wolf (39). 
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POLYGONUM IMBRICATUM, Nutt. (Watson, in Am. Naturalist, 7, p. 665).— 
Low, 1 to 8 inches high, slender, often diffusely branched, smooth; spikes 
short, dense; bracts loosely imbricated, linear or oblong, 2 to 4 lines long, 
with sometimes a narrow scarious margin, acute; sepals colored; stamens 
3 or 5; styles one-third as long as the ovary; achenium glabrous—South 
Park, Colorado, July, 1873, Wolf (36). 

Po.tyconum ampuisium, Linn.—Utah, 1871, 1872, Watson’s Report; 
Colorado, 1873, Wolf (38). 

PoLyGonuM AMpPHIBIUM, L., var. MUHLENBERGI, Meisn. in DC. Prod. 
14, p. 116 —Camp Crittenden, Arizona, at 5,000 feet elevation, Septem- 
ber, 1874, Rothrock (670). As in some of our Eastern specimens, the 
peduncles are glandular-scabrous. 

Potyconum Prrsicaria, Linn.—Utah, 1871, 1872, Watson’s Report. 
Introduced. 

PoLyGonum novosum, Pers. (Meisner in DC. Prod. 14, p. 118)—Stem 
with the nodes much enlarged, 2 to 6 feet high; ochrez loose, becoming 
glabrate, minutely ciliolate; leaves oblong or lanceolate, glandular-punctate 
beneath, the lowest short-oval or ovate, the highest linear, the middle ones 
6 to 8 inches long and 1 to 2 wide, tapering into a long acumination; spikes 
racemose, linear, attenuated upward, loose, nodding, on glabrous peduncles; 
bractlets ovate, acute, naked, longer than the pedicels; calyx flesh-colored 
or white, without glandular dots, slightly nerved, including the 6 stamens 
and 2-parted style; achenium lenticular, rarely triangular—San Luis 
Valley, Colorado, September, 1873, Wolf (40); Zuni Village, New 
Mexico, at 6,500 feet elevation, July, 1874, Rothrock (160); Camp 
Lowell, Southern Arizona, August, 1874, Rothrock (702). 

Potyconum Hypropirer, Linn.—Sanoita Valley, Arizona, at 4,500 feet 
elevation, September, 1874, Rothrock (688). Introduced ? 

PoLyGonum vivipAruM, Linn.—South Park, Colorado, July, 1873, 
Wolf (43). 

Potyeonum Bisrorta, Linn—South Park, Colorado, July, 1873, Wolf 
(44). Var. opLoneiroium, Meisner, Willow Spring, Arizona, at 7,202 feet 
elevation, July, 1874, Rothrock (228). 
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AMARANTACE. 


GossYPIANTHUS* RIGIDIFLORUS, Hook.—Stem prostrate, diffusely 
branched; cauline leaves secund, 2-4” long, 1-2’ wide, acute, tapering 
to arather broad base; flowers in axillary clusters; sepals membranous ; 
filaments a little longer than the oblong anthers; stigma 2-lobed—Camp 
Bowie, Arizona, on limestone soil (507). Whole head of flowers densely 
covered with long cottony hairs, which, under a low-powered objective, are 
found to be transparent, jointed, and slightly swollen at the proximal side 
of the joint on account of the granular matter which accumulates there. 

ALTERNANTHERA LANUGINOSA, Torr.—Arizona (557). Apparently an 
excessively variable plant, so far as my imperfect specimens enable me to 
decide. ; 

NITROPHILA OCCIDENTALIS, Watson (Banalia, Moq.).—Nevada. 

GOMPHRENA NiTIDA.—Erect, 6-14’ high, branching from the axils; 
branches sometimes nearly as long as the main stem; stem and branches 
somewhat silky-hairy; leaves oblong-spatulate, 1-3’ long, 4-8’ wide, 
obtuse, mucronulate, cinereous, somewhat silky (younger ones densely so, 
and under an inch objective the hairs are seen to be beautifully jointed) ; 
heads sessile or nearly so, pearly-white (no trace of red), subtended by 
two (or more) large leaves; bracts membranous, usually somewhat lacerate- 
toothed or crested on the back, broadly lanceolate, tapering into a very 
acute point; sepals very acute, membranous, abundantly hairy below and 
outside, somewhat shorter than the bracts; stamineal tube united to the top, 
middle lobe of the filament nearly obsolete, anthers oblong; style three- 
fourths as long as the tube——Chiricahua Mountains, in Southern Arizona, 
on rocky knolls (520). The hair on the back of the sepals is (under a 
moderate power) seen to be quite long comparatively, and with the peculiar 


* GossYPIANTHUS, Hook.—Flowers hermaphrodite [2-3-bracted]. Calyx of 5 erect, subequal, 
very villose sepals. Stamens 5, free. Filaments subulate. Anthers unilocular, ovate. Single-celled 
ovary with one ovule. Style very short, roundish. Stigma emarginate, 2-3-lobed. Single-seeded utricle 
ovate, valveless, included in the calyx. Seed vertical, ovate-lenticular, sub-reniform ; testa crustaceous, 
Embryo coiled around the central, farinaceous albumen ; radicle ascending.—North American perennial 
herbs, with procumbent, flexuose, woolly stems. Radical leaves petioled or sub-sessile, obovate or elon- 
gated-spathulate, rigid, sub-coriaceous; cauline opposite, sessile, much smaller, ovate, entire, more or less. 
silky-woolly. Flowers axillary, densely aggregated, covered with copious flexuose wool, the deciduous, 
delicate bracts keeled and concave.—Mogquin, DC. Prod. 13, pars 2, p. 337. 
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twist of the cotton fibre, though, of course, too scant and short to be utilized. 
I am indebted to Mr. Watson for the following statement : 

“Tt is the same as 1751 Wright, 946 and 1013 Thurber, 191 Wislize- 
nus; also collected by Coulter and Berlandier. It is G. globosa, var. 
albiflora, Mog. in Bot. Mex. Bound. It is (without critical comparison), 
however, very much nearer G. decumbens, but has acuter bracts.” 

I am led to regard it as distinct from globosa, var. albiflora (which is 
““ G, eriopoda, Gillies in Herb. Hook”), and certainly it is not G. decumbens, as 
in the latter only the interior sepals are silky, and the outer ones are 
obtuse, whereas in my specimens all are silky and acute. 

Fra@xicu1a* FiLoripana, Moq.—Cinereous-tomentose or woolly, erect, 
1-3° high. Stem leafy below, nearly naked above; radical leaves lanceo- 
late, obtuse, on rather long petioles; inflorescence in racemose spikes 6—12/’ 
long, and covered with a fulvous wool; bracts dark, shorter than the calyx, 
which is woolly when young and hardens with age, becoming flattened, 
cristate and tuberculate at the base—Camp Bowie, Arizona (488). 

AMARANTUS FimBriATA, Benth. (Sarratia Berlandieri, var. jimbriata, 
Torr. in Bot Mex. Bound. p 179. Amblogyne fimbriata, Gray, Proc. Amer. 
Acad. v, p. 168).—‘‘Stem and branches virgate ; leaves linear-lanceolate, 
the globose glomerules. sessile in the axils of the leaves, and in nearly leaf- 
less spikes above, approximate or crowded, the pointless bracts shorter than 
the calyx; sepals of the male flowers obtuse, of the female connate, sub- 
equal, narrowed at the base, flabelliform-cuneate, at the apex dentate- 
fimbriate, widely spreading in fruit. Utricle circumcissile.”—Nevada and 
Arizona. 

Amarantus Torrey, Benth. (Sarratia Berlandieri, cum var. emarginata, 
Torr. l. ce. Amblogyne Torreyi, Gray, Proc. Amer. Acad. v, p 169).—‘ Dice- 
cious, leaves ovate-oblong or oblong-lanceolate; glomerules paniculate- 
spiked and axillary; bracts and sepals of the male flowers cuspidate- 
acuminate. Sepals of the female flowers united below, equal, obovate- 


* FRGLICHIA, Meench.—“ Flowers perfect, 3-bracted. Calyx tnbular, 5-cleft, indurated and spiny- 
crested in fruit. Stamens 5, united into a long tube. Sterile filaments entire, anthers sessile. Stigma 
capitate or many-cleft. Utricle indehiscent, 1-seeded, included in the calyx. Seed vertical. Radicle 
ascending. Woolly or hairy annuals. [My specimens appear to have a biennial or perennial root.] 
Leaves opposite. Spikes opposite, and terminating the naked peduncle-like summit of the stem.”— 
Chapman’s Flora of the Southern United States, p. 383. 
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spatulate, the single nerve simple or slightly pinnately branched, apex 
round, entire, retuse or emarginate. Utricle circumcissile.”—San Francisco 
Mountains, Arizona. Not having access to specimens, I have quoted 
the description of this and the preceding species mainly from Gray, . c. 

Amarantus (AMBLOGYNE) Patmert, Watson (Proc. Amer. Acad. xii, p. 
274).—Dicecious, erect, branching, smooth or nearly so; leaves oblong- 
ovate or rhombic-ovate, somewhat shorter than the slender petioles, entire 
or undulate, the upper ones sometimes linear-lanceolate; flowers in axillary 
clusters or elongated leafy spikes; male flowers with sepals one-nerved, 
acute, nearly equal, slightly exceeding the stamens; anthers introrse, fixed 
in a versatile way to the short filament; cells somewhat diverging below; 
bracts membranaceous, oval, and with a long awn-like tip, exceeding the 
calyx; female flowers with sepals distinct or nearly so, membranaceous, 
unequal—i. ¢., two larger and conspicuously tipped with an awn-like point, 
the others oblong, obtuse, retuse, entire, or somewhat dentate-fimbriate ; 
stigmas 2 or 3; bracts much longer than the flowers, terminating in a stout, 
somewhat recurved, awn.—Camp Grant, Arizona (379). 

Amarantus Wricuti, Watson (Proc. Amer. Acad. xii, p. 275).— 
Smooth or nearly so, erect, simple or branching; leaves lanceolate to 
oblong, obtuse, 4—8’’ long, equalling the petioles; leafy spikes compound, 
short branchlets (of spike) zigzag, very slightly margined ; sepals of fertile 
flower equal, obtuse, thickened, and somewhat gibbous at base, a little 
exceeding the utricle; stigmas 3; seeds black or brown, orbicular; subu- 
late bracts rigid—Valley of the Upper Arkansas, Colorado (275). 

AMARANTUS RETROFLEXUS, L.—Twin Lakes, Colorado (274). 

AMARANTUS ALBUS, L.—Arizona and Utah. 


CHENOPODIEA. 


SaRcoBaTus VERMICULATUS, Torr.—“‘ Chico,” Utah; San Luis Valley, 
Colorado, common (265, 266). New Mexico (87, and by Loew 265). Male 
flowers, Utah. 

Suapa virrusa, Watson (Sueda maritima, Watson, in King’s Report 
5, 294).—Growing 4 feet high, abundantly, on the banks of the Gila River 
in Arizona (773); also from Nevada and Utah 
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Suzpa DEepreEssa, Watson.—Salt-works in South Park, Colorado (267) ; 
and also the var. ERECTA, Watson, 1-2° high, branches short and leaves 
narrow (276), South Park. 

TeLoxys* cornuta, Torr.—Erect, low herb, simple or branched; leaves 
(with petiole) 6-18” long, lanceolate, sinuate-pinnatifid, the usually per- 
fect flowers $-1” in diameter; calyx resinous-dotted and the lobes keel- 
crested.—Mount Graham, Arizona, at 9,000 feet elevation (737). 

Kocuta Americana, Watson (Proc. Amer. Acad. ix, p. 93).— 
Nevada. 

Cxenopopium Fremont, Watson—Twin Lakes, Colorado (253); 
Mount Graham, Arizona, at 9,000 feet elevation (747) ; Utah. 

CHENOPoDIUM ALBUM, L.—Colorado, Arizona, New Mexico, and Utah. 

CHENOPODIUM OLIDUM, Watson (Chenopodium album, in King’s Report 
v, p. 287 in part).—Differs from C. album in the smaller leaves, the more 
loosely panicled, close clusters of flowers, and in the large seed being 
closely adherent to the calyx—Twin Lakes, Colorado (258). 

CHENOPODIUM AmBRosioIDES, L., var. ANTHELMINTICUM, Gray.—Old 
Camp Goodwin, Arizona, at 3,000 feet elevation (343). 

CHENOPODIUM LEPTOPHYLLUM, Nutt. (Chenopodium album, vay. leptophyl- 
lum, in King’s Report, v, 287).—Valley of the Arkansas, Colorado (264). 

Buitumt RuBrum, Reich., var. HuMILE, Moquin (Blitum polymorphum, 
var. humile, in King’s Report, vol. v, p. 288)—Hot Springs of ee Luis 
Valley, Colorado (water about 80° Fahr.) (272). 

Burrum caprratum, L.—Colorado (269, 271). 

Buitum GLaucum, Koch (Chenopodium glaucum, L, Gray’s Man.).— 
Colorado (260, 261, 254). 

Moyotepis cHENoPopIOIDES, Mog.—T win Lakes, Colorado (256). 


“TrLoxys, Moquin,—“ Flowers perfect or sometimes pistillate. Calyx 5- (rarely 4-) parted, the 
lobes more or less prominently carinate and subcrested. Stamen 1 (5, Moquin) or wanting. Ovary 
ovate: styles 2, free or united at base. Fruit partially covered by the loosely appressed calyx; pericarp 
membranous. Seed lenticular, with a crustaceous testa.—Herbaceous annuals, erect and diffuse; the 
minute solitary flowers very shortly pedicelled, axillary and terminal upon the repeatedly dichotomous 
nearly naked branches; terminal flowers abortive and deciduous, leaving the ultimate branchlets 
spinulose; leaves thin, alternate.”—Watson, Revision of North American Chenopodiacez, Proc. Amer. 
Acad. vol. ix, p. 90. 


t Birrum differs from CHENOPODIUM in having the seed vertical and the calyx destitute of appen- 
dages. 


CATALOGUE. 237 


4 


AtRIPLEX* paTULA, L., var. HASTATA, Gray, Colorado (262, and 259 
in part); var. LITTORALIS, Gray, Colorado (259 in part). 

ATRIPLEX EXPANSA, Watson (Proc. Amer. Acad. ix, p. 116).—Annual, 
erect, much branched; leaves almost sessile, thin, ovate-triangular, or sub- 
hastate at base, lower ones opposite; fruiting bracts nearly sessile, broadly 
cuneate or roundish, distinctly reticulate or muriculate and pale below, 
herbaceous and irregularly toothed along the free, herbaceous margins, 
united to above the middle; the interrupted staminate spikes slender and 
naked above——A common straggling species growing abundantly on the 
alkaline flats of the San Luis Valley, Colorado (278). 

ATRIPLEX Wotri, Watson, /. ¢. p. 112.—Annual, low, scurfy-pubes- 
cent, branching, reddish; leaves linear, entire, thickish, margins slightly 
revolute ; ‘androgynous axillary clusters of flowers very small”; fruiting 
bracts 3?” long and as broad, united to the top; upper lateral teeth thick, 
slightly truncate, middle one smaller and somewhat acute; styles short.—San 
Luis Valley, Colorado (277).—Piate XXIV. Natural size. Fig. 1. Stami- 
nate flower, about 12-15 diameters. 2. Pistillate flower, about 10 diameters. 
3. Pistil, about 10 diameters. 4. Section through figure 2. Figs. 5, mature 
fruit; 6, vertical section of same; 7, annular embryo; all enlarged about 10 
diameters. 

ATRIPLEX CONFERTIFOIIA, Watson (Obione confertifolia, in King’s Re- 
port, v, 289).—Nevada and Utah. 

ATRIPLEX HYMENELYTRA, Watson (Obione hymenelytra, Torr. in King’s 
Report, v, p. 290).—Nevada. 

ATRIPLEX CANESCENS, James (Obione canescens, Moq.).—This is the 
982 in vol. v, King’s Report, p. 289, but not 981 of same place. It differs 
from the latter, which is A. Nuttallii, Watson, in having the indurated, 
fruiting bracts united to the apex, contracted above to a narrow orifice and 
pedicelled, and not muriculate; the fruiting bracts of A. Nuttallii, Watson, 
' being united to above the middle, the orifice hardly contracted, and the 
sides usually muriculate-toothed, and fruit mostly sessile. See Watson, 
Revis. Chenopod.l. c. p.120.—Colorado (268). Specimens from New Mexico, 


* ATRIPLEX.—“ Bracts compressed, more or less united : testa double ’””—Watson, Revision of N. 
Am. Chenopod. l. ¢. 


238 BOTANY. 


too young, and in doubt placed here (126, 112), were much frequented by 
a large black insect an inch or more long. Attached to these were some 
flies engaged in sucking the juices of the larger insect.* We found many 
of the flies still active and adhering to their defunct victims—Southern 
Arizona (555, 556); Nevada. 

Evurotia LANATA, Mog.—Common throughout the West, where it goes 
-among the herdsmen under the name cf White Sage and Winter-fat,—a 
really valuable forage eagerly eaten by stock. 

CoRISPERMUM HyssoPIFoLium, L.—Colorado (37, 866, 872). 

SPIROSTACHYS OCCIDENTALIS, Watson (Halostachys occidentalis, Watson 
in King’s Report, v, 293).—Nevada, Arizona, and Utah. 


PARONYCHIEA. 


PARONYCHIA PULVINATA, Gray.—South Park, Colorado, at 12—13,000 
feet elevation (46). 
ELHAGNEZ. 
SHEPHERDIA CANADENSIS, Nutt.—Colorado (58, 59). 
EL@AGNUS ARGENTEA, Pursh—Colorado (60). 


URTICE. 


Ceutis RETICULATA, Torr. (Ann. N. Y. Lye. 2, 247, and Nutt. Sylva, 
1, 133, t. 89)—Leaves somewhat acute, obliquely cordate-ovate, and the 
nearly entire margins somewhat revolute ; veins strongly reticulated on the 
lower surface and deeply impressed on the upper, papillose-scabrous above, 
less rough below; fruiting pedicels longer than the petioles; the pisiform 
berry glaucous, with a somewhat reticulate-rugose nucleus.—Nevada. Not 
having seen a specimen, I have drawn this description largely from 
Planchon, in DC. Prod. 17, p. 178. 

Number 367, from Camp Grant, Arizona, Mr. Watson regarces as a new 
species, for which he has indicated the name of C. curtipes. I do not feel 
like attempting a description from the material at hand. It is a tree 20 
feet high, with a diameter of 18 inches, and has a smoothish, white bark. 

Urtica Gractis, Ait., San Luis Valley, Colorado (71), and U. eracius, 


*Since this observation was made in 1874 the relations existing between insects and flowering 
plants have come to be more generally acknowledged, because more fully understood. I now suspect 
that the case given above has a deeper history than appears on the surface. 
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Ait., var. ovcIDENTALIS, Watson (U. dioica, L., var. occidentalis, Watson, vol. 
v, King’s Report, p. 321), Utah. 

Urtica pioica, L.—Western New Mexico, Loew. 

Urtica Brewert, Watson (Proc. Amer. Acad. x, p. 348).—Perennial, 
erect, rather slender, spinulose; leaves quite thin, very coarsely and some- 
what irregularly toothed, 3-5’ long, 1-14’ wide, cuneate, rounded, or sub- 
cordate at base; petioles slender, 14-3’ long; flowering panicles loose, 
about as long as the petioles; ovate achenium 4’ long, included in the 
obovate, hispid perianth. Very variable-—Southern Colorado (71).—P.Late 
XXV. Natural size. Fig. 1. Staminate flower. Fig. 2. Pistillate flower. 
Fig. 3. Achenium, enclosed by the large inner sepals. Fig. 4. Calyx 
opened, showing mature achenium. All enlarged about 10 diameters. 

Humuxivus Lupuyus, L.—Utah and Colorado (538). 


BETULACEA. 


BeETULA oOccIDENTALIS, Hook.—Northern Nevada, Utah, and Colo- 
rado (841). 

Betuta eGLanputosa, Michx.—Colorado (838, 839). 

Aunus incana, Willd., var. euauca, Ait.—Arizona, Utah, and Colo- 
rado (840). 

ALNUS OBLONGIFOLIA, Torr. (in Bot. Mex. Bound. p. 204).—‘“ Branches 
smooth and shining; leaves oblong-lanceolate, acute at each end, some- 
what doubly serrate, smooth above and minutely pubescent beneath, with 
surfaces green; nutlets wingless. Tree 30° high. Leaves 245-34’ long 
and 1-14’ wide, unequally serrate, serratures glandular at the tip. Petiole 
about one-third as long as the lamina. Catkins somewhat paniculate, ovate. 


? J have not seen 


Nutlets orbicular-obovate, without any trace of a wing.’ 
the plant, and hence have quoted the above from Bot. Mex. Bound. 1. e-— 
Arizona. 

PLATANEZ. 

Piatanus racEMosA, Nutt—Leaves broadly cordate, deeply 5-cleft, 
divisions sharp pointed, lanceolate, the lower smaller, sometimes only 
3-cleft from suppression of the lowest lobes. Upper surface at first covered 
with branching, yellow hairs; under surface always whitish woolly ; fertile 


240 BOTANY. 


heads in long, drooping racemes, 3-5. Styles long; ‘stigmas at first of 
a deep and bright brown.”—Arizona. 


SALICACEZ. 


SALIX* AMYGDALOIDES, Anders. (Sal. Bor.-Amer.) (8. nigra, Marsh, var. 
amygdaloides, Anders. DC. Prod. 16, 2, 201.)—Leaves broadly lanceolate, 
3-6" long, $-14' wide, with a long tapering point, glaucous beneath, closely 
serrate, petioles long and slender, stipules minute and very early deciduous: 
aments leafy-peduncled, elongated-cylindrical, pendulous; the fertile when 
in fruit lax, 3-4’ long, 4’ thick; scales in the male ament ovate, villous with 
crisp hairs, in the female narrower, somewhat smooth, fugacious: capsules 
globose-conical, glabrous, long-pedicelled; style very short or obsolete, 
stigmas notched. Denver, Colorado (823). From Utah to Missouri; fre- 
quent along the Platte ; northward to Red River and eastward to the shores 
of Lake Erie. In aspect very unlike S. nigra, and in fact more frequently 
mistaken for S. lucida. The broad leaves, being supported by long and 
slender petioles, are moved by the slightest breeze, displaying in rapid, 
fluttering succession their conspicuous white under surfaces, thus producing 
an effect in striking contrast with the changeless, soft light reflected from 
masses of the foliage of S. nigra when swayed gently by the wind. 

SALIx LoNGIFOLIA, Muhl.—Santa Fé, N. Mex., Denver, Colo., June 


Satix rostrata, Richards. (i livida, Wahl., var. occidentalis, Gray. 
S. vagans, var. rostrata, Anders.) —South Park (821); Georgetown (number 
826 in part); Arizona. 

Satix Nova Aneii#, Anders. var. psrupo-corpaTa, Anders. (Sal. 
Monogr. 161, and DC. Prod. 16, 2, 253).—Leaves oblong-lanceolate, acute 
or acuminate, the earliest obovate-oblong and somewhat obtuse, closely 
and slightly serrulate or crenate, bright green and glabrous on both sides, 
reticulate-veined, the young drying black, stipules on vigorous shoots large, 
semicordate, on twigs and flowering branches small or none; aments short, 
oblong-cylindrical, about 1’ long, densely flowered, at first wrapped in the 


* For the elaboration of this genus I am indebted to Mr. M.S. Bebb, who, more than any other 
American, is placing our knowledge of this most difficult group on a satisfactory basis. 


CATALOGUE. 9A] 


leaves of the short peduncle; scales obovate, black, villous with white hairs; 
capsules conic-rostrate, glabrous; pedicels about twice the length of the 
nectary; style medium-sized, pale, stigmas entire, erect. South Park, 
Colorado (825); also Georgetown (826 in part). Differs from S. cordata in 
the more compact aments, subsessile capsules, and leaves green on both 
sides and slightly crenate—not glandular-serrate. Apparently a common 
willow in the Rocky Mountains of Colorado, having been collected there 
by Hall, Greene, Porter, Patterson, Brandegee, and others. *Under the 
inappropriate name of S. Nove Anglie (for British American), Professor 
Andersson has arranged a series of forms, intermediate, as it were, between 
our S. cordata and S. Myrsinites of Northern and Arctic Europe and Asia, 
probably including several good species, which, with better material, may 
hereafter be separated. 

SaLix DESERTORUM, Richardson (DC. Prod. 16, 2, 281; Porter, Fl. Col. 
128).—Leaves narrowly oblong, rigid, more or less whitish-tomentose 
beneath; aments very short, subglobose, densely flowered; scales pale 
rose-color, densely white villous; capsules ovate-conical, white-woolly, 
sessile; style 2-parted, brown. A low, scraggy, much branched shrub, 
rising to the height of two or three feet, or even more, when it descends 
into the valleys.—South Park, Colorado, June (819, 829). To this species 
should be referred Hall & Harbour’s No. 523 (very similar to Drummond’s 
No. 657) and most of the so-called S. glauca of the Colorado Mountains. 

Sauix Wor, Bebb, sp. nov.—Leaves oblanceolate, or the lower 
narrowly oblong, acute, entire, silky when young, with a tendency to 
blacken in drying, at length smooth, rigid, and green on both sides; 
stipules none; aments small, subglobose (less than 4’ long), densely 
flowered, scarcely peduncled, with 3-4 bracts at base, which exceed in 
length the mature, fertile ament; scales obtuse, black, very sparingly villous ; 
capsules conical, from an ovate base, pointed, glabrous, subsessile, greenish 
or dull red; pedicels barely equalling the gland; style slender, greenish 
or dull; stigmas small, bifid or entire—South Park, Colorado (820, 824, 
828; also collected by Dr. Parry on Wind River, 263, in Captain Jones's 
Wyoming Expedition, 1873). Resembles the foregoing in habit and in 
the form of the leaves and aments, but distinguished by the perfectly 
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smooth, reddish capsules, the black, scantily villous scales, and the leaves 

colored alike on both sides; aments somewhat as in S. Nove Anglia, vay. 

pseudo-myrsinites, Anders., but that has beaked capsules and glabrous, 

crenate leaves, which are membranous in texture and prominently reticu- 

late-veined. 

. Salix RETICULATA, L. (Watson, vol. v, King’s Report, p. 327; Porter, 
Fl. Col. 128).—Half Moon Creek, Colorado, at 13,000 feet elevation (830). 

PoruLus moniuirera, Ait—Nevada. 

PoPuULUS BALSAMIFERA, L., var. ANGUSTIFOLIA, Watson.—Nevada and 
Utah, and San Luis Valley and Denver, Colo. (833, 834). Var. candicans, 
Gray, Colorado (835). 

PopuLus TREMULOIDES, Michx.—San Francisco Mountains, Arizona; 
also South Park, Colorado (832). 

Poputus aneuLata, Ait-—Denver (831). 


EUPHORBIACE2. 
By Dr. GEORGE ENGELMANN. 


CROTON CORYMBULOSUS.—Many erect stems from a ligneous base, a 
span to a foot high, simple below, branching upward; stipules subulate, 
deciduous; petioles about half as long as the oval or oblong, mostly acutish, 
leaves, which are 3-14’ long, the lowest ones broader and shorter and often 
acutish at base, all triplinerved at base, penninerved upward, whitish below, 
greenish-gray above; stellate hairs slightly united to scales above, almost 
free and loose below; inflorescence short, loose-flowered, corymb-like, 6-8” 
wide, mostly moncecious; pedicels 2-3’ long, much longer than the 
flowers; male flowers with 5 spatulate or lanceolate bearded petals alter- 
nating with the 5 lobes of the disk; 6-13 stamens with bearded filaments; 
female flowers mostly apetalous; styles bifid to below the middle or usually 
to the base, and together with the ovary and the oblong (3” long) capsule 
stellate scaly; seeds linear-oblong, 2” long, delicately punctate-reticulate— 
Camp Bowie, New Mexico, Rothrock, 1874 (506). Through Western 
Texas (Wright, 641, 1805) into Mexico (Saltillo and Buena Vista, Gregg, 71, 
288). This species was first described by Torrey in Bot. Mex. Boundary, 
p- 194, under the name of C. Lindheimerianus, in which Miiller, DC. Prod. 
15, 2, 579, followed him. But Scheele’s plant thus named and described in 
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Linnea, 25, 580, is an annual, mistaken by him for a shrub, which was 
collected by Lindheimer near New Braunfels, Tex., in 1846, and distributed 
in his sets under No. 526, and lately rediscovered along a railroad in the 
Indian Territory by G. D. Butler. This plant was by Miiller taken for 
Nuttall’s C. ellipticus, from Saint Louis, which is, however, identical with C. 
monanthogynus, Michx., and in Gray’s Manual, ed. 5, 438, the same species 
was again described as C. eutrigynus. 

Croton Texensis, Mill. 7. c. 692—An annual, erect, dicecious plant of 
the southwestern plains, Texas and New Mexico, 1-3° high, canescent or 
greenish-gray (when it is C. virens, Miill. 2. c. 690), with linear-oblong leaves 
24’ long on petioles 4-3’ long, without any glands; stellate hair free, not 
scaly; flowers apetalous; stamens usually 10-13; filaments hairy; styles 
twice or thrice 2-cleft at base, and, like the capsules, stellate-canescent; seeds 
orbicular-ovate, somewhat compressed, with a small deciduous caruncula 
below the apex.—Santa Fé, N. Mex., Rothrock, 1874 (37), originally 
described by Nuttall as C. muricatus, aname already preoccupied. Hen- 
decandra Texensis, Klotzsch, and H. multiflora, Torr., are other synonyms 
for this plant. Nuttall’s name refers to the curious knobs or almost spines 
on the capsule, which are covered with prominent tufts of stellate hairs. 
The styles are twice or often three times cleft, so that there are 12 to 24 
stigmas. 

AcauypHa Linpuement, Miill. . c. 875.—Many weak, ascending, downy 
stems from a thick ligneous root, a span to a foot high, branching from the 
base: leaves lanceolate-ovate, acute at both ends, serrate upward, hairy, 
on short petioles, lower ones broader and shorter; slender, dense-flowered, 
terminal spikes 2-3’ long, staminate upward; shorter spikes from the upper- 
most leaf-axils; bracts oval, deeply dentate; styles divided into many very 
slender, long-protruding, red branches.—Ash Creek, Arizona, Rothrock, 
1874 (299), and through New Mexico to Western Texas.—Very near the 
Mexican A. phleoides, Cav., with which Torrey, Bot. Mex. Bound. 199, was 
inclined to unite it. The slender spikes with the delicate bright red fringes 
give the plant a very elegant appearance. 

JATROPHA MacRORHIZA, Benth. Pl. Hartw. 8; Miill. 7. c. 1087, var. 
SEPTEMFIDA.—Stems a span to a foot high, glabrous, very leafy; leaves 
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glabrous, with the nerves of the upper surface puberulent, cordate, with an 
acute sinus, broader than long, divided about ? or more into 7 ovate or 
ovate-lanceolate, incisely dentate, aristate lobes; stipules (2-3 long) seta- 
ceously divided; petioles about $—? the length of the leaf; cymes densely 
many-flowered, short-peduncled, somewhat puberulent, with subulate-seta- 
ceous, entire, or the lower ones setaceously ciliate, bracts; sterile flowers 
¥ long, with lanceolate, aristate, usually entire calyx-lobes, half as long as 
the spatulate petals ; 5 (or rarely 6) exterior and 3 longer interior stamens, 
all united to about half their length, bearing equal, linear-oblong anthers; 
calyx-lobes of fertile flowers broader, larger, spinulose-dentate; styles 3, each 
with 2 oblong stigmas; capsule obtusely triangular, oblong, 3’ or more long; 
seeds linear-oblong (4—5’ long), with a large hoodlike, cut-fringed caruncle.— 
Sulphur Springs, Arizona, Rothrock, 1874 (546), and to Southern New 
Mexico and Chihuahua, Wislizenus. Leaves in the smallest specimens 
(Wislizenus, Chihuahua) 2’ long by 24’ wide, in Rothrock’s largest 6’ by 
8’, always with 7 lobes and usually with 2 smaller additional ones at 
base. Evidently a form of the Mexican J. macrorhiza, and with the same 
curious caruncle of the seed, distinguished by the longer petioles, the much 
more deeply divided leaves, with more numerous and more deeply cut- | 
toothed lobes, and an acute (not wide or truncate) sinus Torrey’s, J. mul- 
tifida, Bot. Mex. Bound. p. 198 (not Linn.), is evidently the same thing, as 
already suggested by the author himself, and probably nearer Bentham’s 
type than our plant, as the leaves are said to be only 3-5-lobed. 
EUPHoRBIA (ANISOPHYLLUM) ALBOMARGINATA, Torr. & Gray in Pacif. 
R. R. Report, 2, 174; Bot. Mex. Bound. 186; Boissier in DC. Prod. 15, 2, 
30.—A prostrate, much branched, glabrous, glaucous perennial, with 
orbiculate-cordate, entire, rather fleshy leaves (2—3’’ wide) and conspicuous, 
triangular, membranaceous, whitish stipules; involucres axillary, solitary, 
or sometimes crowded into foliaceous cymules, broadly campanulate with 
conspicuous, white, transverse, entire or undulate appendages of the glands ; 
capsules triangular; seeds reddish-gray, linear or oblong, smooth or some- 
times very slightly undulate-—Zuni, Rothrock (173 in part), 1874, to Fort 
Tejon, California (274), 1875, and generally from Western Texas to South- 
ern California and into adjoining Mexico. A very distinct species, easily 
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recognized by its glaucous color and whitish stipules and white append- 
ages. In Arizona it is called “ Rattlesnake-weed ”, as its acrid juice is con- 
sidered an antidote against the venom of that reptile. In Mexico, to this, 
as well as to other allied species, known under the name of Golondrina, 
great medicinal virtues are ascribed. 

Eurnorsia (ANISOPHYLLUM) FLAGELLIFORMIS, Engelm. in Hayden’s 
Bull. Geol. and Geog. Surv. Terr. 2, No. 3, 243: EE. petaloidea, var. 
Jlagelliformis, Engelm. in Bot. Mex. Bound. 185. . zygophylloides, vay. 
Hagelliformis, Engelm. in Boiss. J. c. 29 —A glabrous annual, with prostrate 
or ascending branches a span to a foot long; linear or oblong-linear entire 
leaves, acutish at both ends, 4-6” long, 1’’ wide; conspicuous triangular 
incised stipules and alternate loose-flowered leafy corymbs; involucres 
broadly campanulate, with 2-4 large, concave, narrow-margined or inap- 
pendiculate glands; broad triangular capsule; smooth gray seeds thick 
and short, triangular, acute—Camp Goodwin, Gila Valley, Arizona, Roth- 
rock (339), 1874. Apparently a common plant in the sandy valleys of the 
Rio Grande (Wright, Brandegee) and Gila, but very rarely collected. Dr. 
Rothrock’s specimens have a ligneous, very stout, tapering root 3” in diam- 

‘eter, with many stems (1-14” thick) from the neck, just as we sometimes see 
other annual Anisophylla, LE. hypericifolia among them, so that they simulate 
and actually become perennials; real perennials, however, such as the 
next species, have cylindric or tuberous roots, usually with slender and 
even filiform bases to the stems, which are buried beneath the surface. 
The slender leaves and the short, leafy, alternate flowering branchlets, much 
shorter than the internodes of the elongated stems, characterize this species 
at once. Like the Californian L. ocellata, it is distinguished by large cup- 
shaped glands, usually less than four in number, and scarcely or not at 
all margined. 

EvurHornia (ANISOPYHLLUM) Frenpuert, Torr. & Gray, Pacif. R. R. 
Rep. 2, 175; Bot. Mex. Bound. 186; Boiss. /. c. 38; LH. rupicola, Scheele, 
not Boiss.—Glabrous; many suberect or ascending, short, rigid stems of a 
finger’s length from a perennial root; thick leaves, obliquely triangular- 
ovate to lanceolate, 1-24” long, entire, often reddish; stipules subulate or 
somewhat lanceolate; involucres in terminal and lateral leafy cymules; 
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glands with narrow or with longer, sometimes triangular, entire or dentate 
or lobed, greenish or reddish appendages, or without any; seeds quadran- 
gular-oblong, undulate and scrobiculate—Santa Fé, Rothrock (13), 1874; 
number 1003 is the same from Arizona. Not rare from Western Texas, 
through New Mexico and Southern Colorado to Arizona. <A diminutive, 
suberect bush of many stems and branches, very variable in the width of 
its leaves, but readily recognized by the characters enumerated. 

Eupnorsia (ANISOPHYLLUM) PoLycaRPs, Benth. Bot. Sulph. 50; Bot. 
Mex. Bound. 186; Boiss. U. c. 44.—A perennial, often flowering in the first 
year as an annual, prostrate or erectish, glabrous, sometimes pubescent 
(or even tomentose in a variety), with orbicular-cordate or oblong entire 
leaves, always with linear, delicately ciliate stipules; involucres axillary, 
rarely crowded into few-flowered cymes; appendages of the dark red (or, 
when dry, black) glands large and conspicuous, or smaller; seeds gray- 
reddish, linear-oblong, quadrangular, smooth or slightly undulate. The 
typical, large-flowered, glabrous form is found principally along the Pacific 
coast from Cape St. Lucas to the southern part of the State of California ; 
inland, and especially in the California Desert and up the Gila, where Dr. 
Rothrock collected it in 1874, a larger, wide-spreading, very much ramified 
form is found, with smaller, glabrous or pubescent, oblong or oblong-linear 
leaves 4-14” long, with smaller involucres, very small, almost or entirely 
inappendiculate glands, and very short styles, but seeds of the same size 
and form as in the type. The stipules of all forms are alike, linear, entire, 
minutely ciliate. H. micromera, Boiss. 1. c. 44, seems identical with this 
last form, and we will have to consider E. melanadenia, Torr. Pacif. R. R. 
Rep. 4, 135, as a tomentose variety, as suggested by S. Watson; an inter- 
mediate form is HZ. cinerascens, Engelm. Bot. Mex. Bound. 186. 

EvpHorpia (ANISOPHYLLUM) SERPYLLIFOLIA, Pers. Ench. 2, 14; Boiss. 
l. c. 43; Gray, Man. 432; E. inequilatera, Engelm. Bot. Mex. Bound. 187; 
not Sonder.—Zuni, Rothrock, 1874 (173). Anextremely variable species, 
but readily recognized by its glabrous, obovate leaves, acute at the unequal 
base, broader and serrulate at the rounded tip; stipules setaceously divided ; 
involucres in lateral leafy clusters; seeds gray, linear, acutely 4-angled, 
slightly wrinkled or pitted. The closely allied 1. glyptosperma, Engelm., 
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may always be distinguished by the broad semicordate base of the leaves, 
the lower half of which is protracted and almost auriculate, and by the 
sharply cross-ribbed and at the angles, notched seeds. The form collected 
at Zuni is suberect, nearly a span high, with leaves more sharply serrate 
than usual, and more distinctly rugose. 

Evrxorsia (ANISOPHYLLUM) PEDICULIFERA, Engelm. Bot. Mex. Bound. 
186; Boiss. J. c. 48—Plant, pale dull green, covered with a short, scanty 
pubescence; many prostrate stems from a perennial root, a span to a foot 
long; leaves rather large (6’’ long or more), oblique, oblong, obtuse, 
entire; small stipules triangular-subulate; involucres in few-flowered, 
lateral, leafy cymes; glands with broad, dentate appendages; capsules 
canescent; seeds oblong, angular, strongly marked with 4 deep transverse 
grooves, deeply notched on the edges——Cienega, near Tucson, Ariz., 
Rothrock, 1874 (576). A native of our extreme Southwest, from Arizona 
to Southern California and into adjoining Mexico; well marked by its 
larger, dull grayish-green leaves, and especially by the (for the section) 
large, deeply grooved and notched seeds, which curiously simulate some 
insect. 

EvupHorpiA (ANISOPHYLLUM) HYPERICIFOLIA, Linn.; Bot. Mex. Bound. 
188; Gray, Man. 432.—Two forms were collected by Dr. Rothrock in 1874. 
The common form (672) from Camp Crittenden, Southern Arizona, is that of 
the States, called H. Preslii, Guss., Boiss. 1. c. 22, glabrous, with rather small, 
blackish, much cross-wrinkled seeds The other form (720), from Camp 
Lowell, Southern Arizona, has seeds larger than the last, in size between 
those of EL. Brasiliensis, Lam., and the large-seeded E. Bahiensis, Boiss., 
and in form similar to them; all of these have thick, short, almost ovate- 
cubic, black seeds, with few prominent tubercles arranged in about 2 inter- 
rupted transverse ridges. Our plant is nearly glabrous; leaves very pale 
below, with long, sparse ciliz on the upper edge near the base.—The 
different species allied to EL. hypericifolia require further study, as it is a 
mooted question whether the pubescence of the plant and even that of the 
capsules, and the size, the color, and the markings of the seed, constitute 
here specific differences. If they do not, then we have here one of the 
most polymorphous species, spread over all the warmer countries of the 
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globe, ana most difficult to define by floral and carpological, but easily 
recognized by the vegetative characters. 

EUPHORBIA (POINSETTIA) CUPHOSPERMA, Boiss. 1. c. 73; EH. dentata, var. 
cuphosperma, Kingelm. Bot. Mex. Bound. 190.—A slender, erect annual, 1-14° 
high, simple or with few erect branches, nearly glabrous, with few bristly 
hairs ; leaves lance-linear, 1-2’ long, upper involucral ones longer and a 
little wider, but scarcely discolored at base, all entire or with a few teeth 
on the revolute, scabrous margins; the large involucres in loose clusters, 
deeply campanulate, with 1 or 2, rarely more, slender, almost tubular glands ; 
seeds short and thick, triangular, truncate at base, cross-ridged and tuber- 
culate, with a minute caruncle—Cienega (Creek), Arizona, near Tucson, 
Rothrock, 1874 (577). 

A rare plant, found only once before, by Wright, mistaken by me for 
a form of H. dentata, but well distinguished from that species (which extends 
far into Mexico) by its involucres and seeds. LH. dentata has much smaller 
turbinate involucres, with broad glands, and smaller ovate or subglobose, 
minutely tuberculated seeds. 

_ Kupnorsia (TiTayMaus) DIcTYOsPERMA, Fisch. & Mey.; Boiss. 0. c. 185; 
Gray, Man. 434.—Camp Grant, Arizona, Rothrock (370), 1874. 

Evupnorsia (TIrHyMALUS) cAMPESTRIS, Cham. & Schlecht, Linn. 
1830, 84; Boiss. 0. ¢. 146; H. esuleformis, Schauer, Linn. 1847, 729; Bot. 
Mex. Bound. 192.—Several erect stems, 1-14° high, from a stout perennial 
root; glabrous leaves linear-lanceolate; lower branches sterile with nar- 
rower leaves, upper ones flower-bearing ; terminal umbel 5-rayed; exterior 
floral leaves ovate-lanceolate, interior ones shorter, but all longer than wide; 
involucres turbinate-campanulate, on pedicels of nearly their own length; 
glands semilunate, with short horns; styles longer than the ovary, united 
at base, bifid upward; seeds ovate, gray, marked with irregular, shallow, 
dark impressions. 

Willow Spring, Arizona, Rothrock, 1874 (213); and southward and 
southwestward throughout Mexico.—The narrow leaves, especially on the 
sterile branches, and the narrow floral leaves, distinguish this species from 
its allies in the Southwest, and approach it, in habit at least, to the Euro- 
pean Jt. Esula. 
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Anemopsis Catirornica, Hook.—New Mexico, Arizona, and Nevada 
(554, 88). This is the Yerba de Mansa of the Mexican population. 


JUGLANDEZ. 


JueLAns Catirornica, Watson (Proc. Amer. Acad. x, p. 349).—Floccose- 
tomentose or glabrous; leaflets 5-8 pairs, oblong-lanceolate, usually tapering 
upward to a point, somewhat falcate, obscurely crenate-serrate, 2-3’ long; 
‘‘male aments 4-8’ long, often in pairs; sepals acute or obtuse, veined, 14” 
long; stamens 30—40, the anthers a line long, with the apex of the connective 
very short and bifid; fruit globose, slightly compressed, #-1’ in diameter: 
nut shallowly sulcate, the walls rather thin and with two broad cavities 
upon each side (J. rupestris, var. major, Torr. in Sitgreaves’s Report, p. 171, t. 
16).” From the imperfect character of my own material, I have had to 
quote the above largely from Mr. Watson’s description. Tree 20 feet high, 
and bark somewhat resembling that of the White Walnut—Southern Ari- 
zona, at 5,500 feet (No. 276). ~ 


CUPULIFERZ. 


By Dr. GEORGE ENGELMANN. 


Quercus unpuLATA, Torr. Ann. Lye. N. Y. 2, p. 248, t. 4; Engelm. in 
Trans. St. Louis Acad. 3, 382, 392.—A scrubby White Oak of the Rocky 
Mountains and through Arizona, with annual maturation, very variable in 
foliage, and to some extent also in stature and habit; leaves from 3-4’ to 1’ 
or less in length, bluntly lobed or even pinnatifid to spinous-dentate or 
entire, deciduous to persistent, always downy below, at last glabrate above; 
anthers 6-8, small, glabrous; stigmas sessile or on short styles; acorns sub- 
sessile, or on shorter or longer peduncles; cups deep, scales generally tumid, 
nut oblong, sometimes elongated, sweet. 

Var. GamBeLul, Engelm. /. ¢.; Q. Gambelii, Nutt—A bush or small tree, 
with larger, bluntly lobed (lobes often retuse or notched), dark green, 
deciduous leaves, and commonly larger elliptic nuts, in deep, strongly 
tuberculated cups—Collected by the different Expeditions over the whole 
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territory. A tree 20-30 feet high, at Willow Spring, Arizona, at an 
altitude of 7,500 feet, Rothrock (252), 1874. 

Var. punGENS, Engelm. 1. ¢.; Q. pungens, Liebm.—Shrubby, leaves 
much smaller, often only 1’ long, of paler color and rigid coriaceous texture, 
spiny-dentate, often somewhat persistent; acorns smaller, mostly elongated, 
with tomentose, scaly, usually less knobby cups. Collected throughout 
Arizona by the different Expeditions. 

Var. opLongatTA; Q. oblongifolia, Torr. Bot. Mex. Bound 206, not Bot. 
Sitgr—Shrub or small tree with small (1-14’ long), oblong, more or less 
entire, pale, coriaceous leaves, smooth and shining above, scarcely reticulate 
below; acorns long-peduncled.—On the Mesa south of Black River, Arizona, 
and in Rocky Canon, Arizona, Rothrock (292), 1874. A form of this, var. 
grandifolia, Engelm. 1. c., with leaves 3-5’ long, and peduncles 2-3’ in length, 
occurs occasionally from Southern Colorado to Arizona. 

Var. GriseA, Engelm. /.c.; Q. grisea, Liebm.—With similar-shaped, entire 
or irregularly dentate, very thick leaves, often cordate at base, below 
strongly reticulate, and, like the branchlets, yellowish pubescent, with lar- 
ger, subsessile or short-peduncled acorns. A bush or small tree, 20° high.— 
Camp Apache, Dr. Girard, G. K. Gilbert, and at Camp Bowie, Rothrock 
(508), 1874. This form evidently connects with the next species. 

Quercus RETICULATA, H. B K.—A shrubby White Oak, with coarse, 
persistent, short-petioled, obovate leaves, cordate at base, broader and 
obtuse above, repandly spinous-dentate, strongly reticulate, and below, 
together with the branchlets, fulvous-tomentose, sparsely stellate-hairy 
above; fruit-peduncles about half as long as the leaves or shorter, bearing 
one to several acorns in deep, strongly tuberculate cups—On Mount Gra- 
ham, Arizona, at 9,500 feet altitude, Rothrock, 1874 (759). A shrub, 2-4 
feet high, with leaves 2’ long and 14’ wide. It agrees perfectly with the 
Mexican forms, which, however, seem to make large trees, often with larger 
leaves; the leaves of the previous year are found to be persistent even as 
late as September. 

Quercus Emory1, Torrey, Bot. Emory’s Exped. 1848, 151, t. 9, not of 
Bot. Mex. Bound.; Engelm. /. ¢. 382 and 394; Quercus hastata, Liebm—A 


shrubby or arborescent Black Oak, with rough, black bark, and dark-green 
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foliage, downy when young, glossy and almost glabrous when old, and 
persistent until the new leaves have come out; branchlets downy; leaves 
coriaceous, 15-24’ long, 5-9" wide, on very short, downy petioles, lanceo- 
late with a cordate or (by the two lowest teeth spreading) hastate base, 
tapering to a sharp point, repandly spinous-dentate or rarely entire; stami- 
nate flowers with 4-5 large anthers, pistillate ones with long, recurved styles; 
sessile fruit maturing in the first year; cup hemispherical, with brown, 
triangular, obtuse, almost flat scales, and covering about 4 of the oblong, 
long-pointed nut.—Rocky Canon, Arizona, Rothrock, 1874 (287). Extends 
through Arizona and New Mexico to Western Texas. Botanically a most 
interesting species, as it combines many characters of the White Oaks, viz., 
the annual maturation and especially the position of the abortive ovules at 
the base of the nut, with characters of the Black Oaks, viz., the black bark 
and coarse wood, the small number and large size of the stamens, the 
long, recurved styles, and the tomentose inner coating of the shell; the 
leaves show, as they do in many Black Oaks, a stronger reticulation on 
the upper than on the lower side. 

Quercus HyPOLEUCA, Engelm. J. ¢. p. 384; Q. confertifolia, Torr. Bot. 
Mex. Bound. 207, not H. B. K.—An evergreen Black Oak, with annual 
maturation of fruit, forming a middle-sized tree, with dark, rough bark; 
leaves coriaceous, lanceolate or oblong-lanceolate, tapering into a short 
petiole, 2-35’ long, $—1’ wide, revolute on the margin, entire or with a few 
broad teeth toward the tip, glabrous and shining above, white-tomentose, 
with smoother and darker ribs below; 4 glabrous anthers in the 5-lobed 
calyx; styles recurved; acorns sessile or short-peduncled; cup-scales ovate- 
triangular, obtuse, bright brown.—Sanoita Valley, Southern Arizona, at 
7,000 feet altitude, Rothrock, 1874 (653); also found on the San Francisco 
Mountains. A very conspicuous and as yet little known species, which Dr. 
Rothrock found 30 feet high and 1 foot in diameter. 


LORANTHACE A. 
By Dr. GEORGE ENGELMANN. 


PHORADENDRON FLAVESCENS, Nutt.—The collection contains a number 
of specimens, which represent two distinct forms, different from the com- 
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mon Eastern iype The first may be characterized as var. macrophyllum, 
wih large orbicular-obovaie, glabrate leaves, only in the young state with 
an evanescent pubescence, 13-2)’ long, 3- and ofien 5-nerved: siaminaie 
spikes unusually thick, with 4 or 5 shori joimis, each with 10~0, compara- 
tively large, pubescent fowers—They grow on soft woods (Ash, Willow, 
Poplar, Sycamore, and Sapimdus) on the Gila and Bonita Rivers. and 
exiend into Southern California, G. K. Gilbert, Dr. Rothrock. 

Var. vzxosumu (Phor. villosum, Nuit), with woolly, obovaie, and var. 
ORSICULATUM, with rounded. pubescent leaves, are found on hard woods, 
prneipally on Oaks. im Oregon, California. Arizona, and southeastward_ 
On the mountains about Camp Apache, Arizona, they grow on different 
variciies of Quercus uniulaia. 

Psozsnespron Catirorsicuu, Nuii. PL Gambel. p. 185.—Slender, 
terete, much branched, leafiess siems, 1-2° long, bearing, m the axils of 
the opposite, commaie, acute, spreading scales, numerous short, pubescent, 
1- of few jointed spikes. each joint with 2-4 flowers: stamimaie flowers 
with oblong anthers, the cells opening longitudinally — Arizona and South- 
emn California, G. K. Gilbet, = Rothrock, on Mimesez, Larrea, and a 
few other shrubs. 

ProzspEesp2on JUsPzemscm, Engelm Pl Fendl p. 58.—Half a foot 
to a span high. densely branched; small, obiusish leafscales ciliate: stam- 
imaie spikes very shori, mosily with a single 6-8 flowered joint, pisiillate 
ones with only two opposite flowers —Common on different species of Juniper 
throughout Arizona and im ithe adjacent disiricis; collected by all the differ- — 
easily break up. 

AzcevrsonuM* Awezicancm, Nuit; Engelm PL Lindh 214—Slende, 
dichotomously and verticillately much branched, greenish-yellow; staminate 


* Seow TSM, ach. Flower: Giecions, axillary and terminal, simele or several from ibe same 
aad; smamieates flowers memly 2 (rarely 2, £. or 5) pared; the axillary bods compressed, ihe terminal 
ones Zokwne: ocak anthers sbusin ke the es, © eek a ee ee ne pollen-grains 


parustics of Contices. of greene ot Inownikh ovlor. with quadrangular branebes and scaletike leaves 
cunusie inte teshims cope: Bowers often ecowded inte apparent spikes or panicles, opening in spring, 
sumer. of aime: kerries suziore im the soosnd anime, when ibe suddenly and ioreibly ejecé the 
giptinwe scots te tee distance of several yards 
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plants, 2-4 high, 4-1” thick at base; fertile plants much smaller; flowers 
small, stammaie ones 1” wide, lobes ovate-orbicular, acaiish: piillic 
flowers 3-1”, fruit 2” long—Only on Pimas comioria, Rocky Mountains io 
Oregon and California; near Breckenridze, at 10,000 feet aliiinde, Wolk, 
1873. Flowers late nm antomn—In this and the next species, accessory 
this lateral, in the next dorsal to the fruits or fruiting branches. Im these 
-two we find no other secondary formaiion on the fertile plants, but m the 
in the following year; thus these laiter coniinue their existence for a longer 

Arcecrnosimm Doverasn, Engelm ined—Slender, small, 3-1’ hich, 
greenish-yellow, dichotomously branched: branches suberect, Single or 
with accessory ones behind the first; flowers in short, usually 5-dowered, 
spikes, staminate ones less than 1” wide, with orbicular-ovaie acuiish lobes; 
frait 24" long—On Pseudoisuga Douglasii from New Mexico (on Santa Fé 
River, Rothrock, No. 69, 1874) to Utah, Parry, Siler, and Northern Ar- 
zona, Camp Apache, G. K. Gilbert (109), 1873—Flowes May—June— 
Similar to the last, but smaller, and never with verticillate branchlets or 
flowers, which are so common in thai species The thallustike tiswe ow 
stroma, which creeps along within the bark of the nurse plant, buds out in 
autumn all along the three years old shoot; after about 12 months, the 
flower-bads are formed, to open in the following spring, after which the life of 
the male plani is exhausted; but it takes another year to perfect the fruit. 
The female parasite, now fully three years old, generally dies, but sometimes 
lives and fructifies another season. The Northeastern 4. pusillam, Peck, 
behaves m the same manner, while in 4. Americamam and some other 
species the buds of the parasite make their appearance ai firsi only among 
the older bud-seales of the pine branch. 

Var. ?ickocakPuM is parasitic on Picea Engelmemni, found by Mr. 
Gilbert in 1873 (100 and 102) im the Sierra Blanca, Anzona; it is a little 
taller, 1-2’ high, but has much smaller fruit, only 13" long, the smallest 
of any American species. 

ArceurHonium pivakicatuM, Engelm. ined. 4. campylopedwm, var. 
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Engelm. Pl. Lindh. 114—Much stouter than the last, 2-4’ high, below 
1” in diameter, olive-green or light brownish; branches spreading, often 
recurved; staminate flowers few and scattered, or in 3-7-flowered spikes, 
1” in diameter, with ovate, acute lobes ; inflorescence often bearing sterile 
branches from the same axils as the fruiting ones and behind them; fruit 
13-132” long. 

On Nut-pines (P. edulis and monophyllos) from Southern Colorado 
through New Mexico to Arizona, G. K. Gilbert, 1873 (116), Dr. J. B. 
Girard, 1874. Flowers August and September. Intermediate in size and 
color between the last and the following; well marked by its divaricate 
habit and its scanty flowers. 

ARCEUTHOBIUM RoBUSTUM, Engelm. Pl. Fendl. p. 59; A. eryptopodum, 
Engelm. Pl. Lindh. p. 214—Stout, 2-4’ high, 2-3” thick at base, panicu- 
late, much branched, brownish-yellow to dark olive-brown; staminate plants 
smaller than the pistillate ones; staminate spikes with much-compressed, 
adpressed buds; flowers mostly 3-parted, 14-14” wide; anthers attached 
above the middle of the ovate, acute lobes; ripe fruit 24” long. 

Only on Pinus ponderosa, Colorado, New Mexico, and Arizona; Camp 
Apache (G. K. Gilbert, 1873) and Mount Graham (Rothrock, 787), 1874. 
Flowers in June. Fruit mature in August and September. The closely 
allied A. occidentale, Kngelm., is distinguished by more elongated spikes, 
ventricose, divaricate buds of the staminate, mostly 4-parted, larger flowers, 
with lanceolate, acuminate lobes and anthers attached below their centre ; 
it also occurs on Pinus ponderosa, but more frequently on other Conifers. 
Both persist for several years, the female plants always longer than the male. 


SANTALACE. 


CoMANDRA PALLIDA, var. ANGUSTIFOLIA, Alph. DC.—Rocky Canon, 
Arizona (273). 
CoMANDRA UMBELLATA, Nutt.—Nevada. 


CATALOGUE. NS, 


CONIFER ZE. 


By Dr. GrorGE ENGELMANN. 


Apies* sUBALPINA, Engelm. Am. Nat. 1876, p. 554; Trans. Ac. St. 
Louis, 3, 597; Abies grandis in part, of the Rocky Mountain botanists.— 
A large tree, 60-80° high, with very pale and thin, smooth, or, only in very 
old trees, cracked, and ashy-gray bark; leaves ?-1’ long, dark green above, 
paler or whitish underneath, on the lower branches flat, grooved above, 
notched at tip and distichous, those of fertile or of erect shoots all around 
the axis, sharp-pointed and convex and often with stomata above; cones 
cylindrical-oblong, retuse, 24-3’ or 34’ long, 1-14" thick, of purplish-brown 
color; bracts broadly oval, denticulate, mucronate, much shorter than the 
nearly orbicular or sometimes somewhat quadrangular. scale; purplish 
wings of seeds nearly twice longer than wide; cotyledons 4—5. 

Colorado to Utah on the higher mountains and near to the timber- 
line; extending north and northwestwardly. A poor, soft, almost spongy 
timber, with paler bark than any other American species. The resin ducts 
of the leaves are imbedded in the parenchyma, about equidistant from the 
upper and the lower surface. 

Apres concoLor, Lindley; Engelm. Trans. /. c. 600.—A large tree, 
80-150° high, with ash-colored, at last thick and much cracked bark, with 
longer and broader leaves than the last (in young trees often 2-3’ long, 
shorter in old ones), 2-ranked, and when young glaucous, later pale dull 
green, with stomata on both sides; leaves on the upper branches obtuse, 
convex above, often faleate; cones cylindrical-oblong, obtuse, 3-4’ or 
even 5’ long, 14-1#' thick, mostly apple-green, sometimes purplish-gray ; 
bracts orbicular-ovate, mostly mucronate, much shorter than the very 


* Anigs, Link, not Don; Abics sect. (Firs), Gray’s Man.; Pinus sect. Abies, Endl. Parlat.; Picea, 
Don.—Coniferous trees with more or less flattened, and on the sterile branchlets, by a twist near their 
bases, two-ranked, sessile, persistent leaves, which eventually leave on the branches circular, flat scars; 
flowering from the axils of the leaves of the previous year; staminvate flowers (usually called staminate 
aments) in the form of an oval or cylindrical ament ; anthers without crests, bursting transversely with 
large (0.11-0.14™™ jn the larger diameter) 2-lobed pollen-grains; cones erect on the more or less hori- 
zontal branchlets, maturing in one season; their scales with their enclosed or exsert membranaceous 
bracts falling from the persistent axis ; seeds covered with balsam-receptacles, and partially but per- 
manently enclosed in the pergamentaccous base of the wing, which covers the outer and laps over the 
inner surface.—Stately trees of rapid growth, but with brittle and rapidly decaying wood. 


256 “BOTANY. 


broad, transversely dilated scale; wings of seeds pale, very oblique, as long 
as wide; cotyledons 5-7, usually 6. 

Common on the mountains of New Mexico and Arizona. Thence 
extending through Southern Colorado and Utah and throughout the Cali- 
fornia Sierras. A tree of beautiful foliage, highly prized in cultivation ; 
furnishing better timber than the last, from which (besides the characters 
already enumerated) it can always readily be distinguished by the two 
resin-ducts of its leaves lying close to the epidermis of the under surface. 
In Colorado as well as in California it has often been named A. grandis, a 
species which properly belongs to the coast regions of Oregon, the Lower 
Columbia River, Vancouver Island, ete. 

Picea* ENGELMANNI, Engelm.; Abies Engelmanni, Parry; Pinus com- 
mutata, Parlat—Large trees, 60-100° high, with thin, cinnamon-brown, 
scaly bark; branchlets mostly pubescent; leaves 4-sided, slender and 
acute or acuminate in younger, and shorter, stouter, short-pointed, and 
curved in older trees (especially in higher altitudes), with stomata on 
both sides; cones oval or oblong, about 2” long, paler or purplish, fall- 
ing off at maturity; scales thin, erose-denticulate, broad, with a rounded 
edge or usually somewhat prolonged upward and truncate; seeds half as 
long as the very oblique wing, usually with 6 cotyledons. 

San Francisco Mountains, Bischoff; Sierra Blanca, Gilbert; Mount 
Graham, Rothrock (784). The most southern localities known of this 
northern and sub-alphine species, which extends through the Rocky Mount- 
ains to British Columbia and to Oregon, forming extensive forests. A 
beautiful tree, often 2° and even 3° in diameter; timber similar to that of P. 
nigra of the Northeast and P. excelsa of Europe: above timber-line, it 
dwarfs down to mere shrubs, often prostrate, but loaded with cones. 


*Picrka, Link, not Don; Abies, Don; Abies sect. (Sprnees), Gray’s Man.; Pinus sect. Picea, 
Endl., Parlat.—Coniferous trees with single evergreen, more or less 4-sided leaves, which at last sepa- 
rate from a prominent, persistent, ligneous base; flowering from the axils of the leaves of the previous 
year ; staminate flowers as in Abies, but stamens tipped with a Jarge, nearly orbicular, denticulate crest ; 
cells opening longitudinally ; pollen as in Abies, 0.09-0.13™™ in longer diameter; cones pendulous from 
the ends of short or elongated branchlets, maturing in one season ; scales and small enclosed membra- 
naceous bracts persistent on the axis ; seeds without lalsam-vesicles, imbedded in the excavation of the 
membranaceous base of the wing, which leaves tueir under side nearly free and permits them to drop 
out.—Trees of slower growth than the firs, with white, soft, but tough, close, and highly esteemed timber. 
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Psgupotsuca* Doveiasu, Carritre; Abies Douglasii, Lindl.—Often 
one of the tallest trees known (in favorable localities, in Oregon, even 
300-350 fect high), with very thick, much cracked, brown bark, spread- 
ing branches, conspicuous, somewhat persistent bud-scales, slender, flat, 
linear, obtuse or acutish leaves, 3-14, rarely 14 inches long; cones ovate- 
oblong, usually 2-3’ long, brown, well marked by the protruding, long- 
cuspidate bracts; scales orbicular, concave; oval wings about as long as 
the somewhat triangular, pale seeds; cotyledons 6-8. 

Common through Arizona, as it is through all the western mountain 
regions, down into Mexico.—Leaves stomatose and whitish only on 
the lower surface, with 2 resin-ducts close to the epidermis of the under 
side. 

Pinus} FLEXILIS, James; Parlat. in DC. Prod. 16, 2, 403.—A middle- 
sized tree, with a smoothish, or, in old trees, lightly furrowed, pale or ash-gray 
bark; leaves in fives, mostly entire and smooth-edged, 14-2’ long, in a loose, 
deciduous sheath, about 4’ in length; involucre of the oval staminate flowers 
composed of 8-9 oval, obtuse scales; anthers with a short lacerate or toothed 
crest; cones sub-terminal,} spreading, or slightly reflexed, ovate-cylindrical, 


* PSEUDOTSUGA, Carr. Conif. ed. 2, 256; Abies, sect. Tsuga (in part), Endl.—Coniferous trees, with 
flattened, entire, somewhat 2-ranked, distinctly petioled leaves, leaving on the branchlets scarcely 
prominent, transversely ovalscars; flowering from the axils of the leaves of the previous year; staminate 
flowers resembling an oval or subcylindrical ament; anthers with a recurved, spurlike point; cells 
opening longitudinally ; pollen oval-subglobose; sessile cones subpendulous, maturing in one season; 
scales and their much elongated. bracts persistent on their axis; seeds without balsam-vesicles, not 
separating from the wing.—Very large trees, with very thick bark and reddish or yellowish wood, of 
secondary value, which is characterized and well distinguished from the wood of all the allied genera, 
and of most coniferous woods, by the abundance of spiral vessels, otherwise so rare in this family. The 
difference in the pollen, the seeds, and the leaf structure make a separation of this genus from Abies as 
Well as trom Tsuga necessary. 

+ To the character of the genus Pinus may be added: Staminate flowers surrounded by an involu- 
crum, of a somewhat definite number of scales (3-15 or 20), the lowest, lateral, pair of which are strongly 
keeled; pollen-grains lobed, similar to that of Abies and Picea, but only half as large, 0.04—-0.06™™ wide, 
The bracts of the cones, which, in the allied genera, remain membranaccous, become here much thickened 
and corky, and, together with the scale below them, form a sort of cell for the reception of the seeds. The 
base of the wing only partially covers the upper side of the seed, and usually forms a mere rim around the 
seed, which easily separates from it; in a few species, the wing is firmly attached to the seed, and ina 
few others it is reduced to a narrow margin; the seed never shows balsam-vesicles, 

} The fertile aments of Pinus, and consequently the cones, are usually called terminal, but they 
never are that, but always lateral, and either appear between the uppermost leaves and the terminal 
bud, when they may be called suwb-terminal (P. resinosa, Strobus, sylvestris), or the axis covtinues to 
elongate after the formation of the aments, when these and consequently the cones become lateral, the 
axis bearing leaves and sometimes other aments above them (PL. Teda, and especially inops, and in 
Europe, P. Halepensis). In some species both forms occur, or only a few leaf-bundles intervene between 
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3-44’ long, squarrose by the more or less protruding thin-edged scales, the 
free part of which is rounded or more or less triangular, rarely reflexed; 
seeds 5 or 6” long, somewhat angled, with a narrow deciduous wing-rim; 
cotyledons 6-7. 

Var. a. SERRULATA.—Leaves slender, slightly and distantly serrulate, and 
as in the two following varieties, with few or scarcely any stomata on the 
back; cones of the ordinary form. 

Var. #. MacRocarPA.—Leaves slender, entire; cones cylindric, 6-8’ 
long, 24/ in diameter, the apophysis of the scales short, rounded. 

Var. y. REFLEXA.—Leaves as in last; cones ovate-cylindrical, about 4’ 
long; apophysis elongated, reflexed. 

A middle-sized tree, rarely more than 50 feet high, on the higher 
mountains of Colorado, New Mexico, and Arizona, extending to Southern 
California. Var. a was found by Dr. Rothrock on Mount Graham (783) ; 
var. y, by the same, on Santa Rita Mountain (east of Tucson) and in the 
Sanoita Valley (654 and 1001). The cone of 1001 resembles that of the 
Asiatic P. Koraiensis, or of a small P. Ayacahuite from Mexico. Var. £ was 
collected on the San Francisco Mountains by Mr. Ferdinand Bischoff in 
1871.—The species is intermediate between the true Strobi and Cembra; of 
the former it has the peripheral resin-ducts, usually 2, on the dorsal side; 
with the latter it has the large, almost wingless seeds in common; from 
both it is distinguished by the back of the leaf being marked by a single, 
or a few series of stomata. It thus becomes the type of a third section of 
the Strobus-like Pines, which may be arranged as follows: _ 

1. Cembra, with large, almost wingless seeds; dorsal face of leaves with- 
out stomata; resin-ducts of the serrulate leaves imbedded in the parenchyma; 
P.Cembra of Europe and Asia with appressed, and P. Koraiensis of Northeast- 
ern Asia with squarrose cone-scales. 2. Flexiles, with similar seeds, but entire 
or nearly entire leaves, with a few series of stomata on back, with peripheral 
ducts; P. flexilis, P. albicaulis, and the Asiatic P. pygmea. This last is thus 
entirely distinct from P. Cembra, as a variety of which it has long been 
considered by Parlatore and other botanists, while P. Mandschurica, at least 


the aments and the terminal bud.. When, in the fullowing season, the axis elongates, while the ament 
matures to a cone, this latter naturally becomes quite lateral, but we continue to designate it as sub- 
terminal, in relation to its own, coétaneous, part of the axis. } 
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what I have seen under that name, is a true Cembra, not to be thrown 
together with P. pygmea, as has been done, and distinguished from Cembra 
itself by the denticulate Strobus-like leaf-tips. 3. Hustrobi, with distinctly 
winged seeds, leaves sharply serrulate on the edges and generally denticu- 
late all over the tip, mostly without stomata on the back, and with periph- 
eral ducts, like the last. Of this subsection we have P. Strobus, monticola, 
and Lambertiana; Mexico has P. Ayacahuite ; Japan, P. parviflora; the East 
Indies and Turkey, P. excelsa with P. Peuce. 

PINUS MONOPHYLLOS, Torr. & Frem. Report Expl. Exped. 1842-1844, 
p- 319, t. 4; Parlat. 7. c. 378—A small tree, of scraggy growth, with gray 
bark and stout, mostly single,* terete leaves (rarely in pairs, and then 
semicylindrical and entire on the margins), 14-2’ long, $—-1” thick or wide, 
with a deciduous sheath; involucre of the staminate flowers of about 6 
scales; anthers with a short, entire or denticulate knob; cones subterminal, 
ovate-subglobose, 2 or 24’ long and nearly as thick, consisting of few large 
scales with thick pyramidal apophyses, but without prickles; oval seeds 
about 4’ long, with a wing nearly 1” wide; cotyledons 7-10. 

The oft-described Nut-pine of Fremont’s first expeditions, 35 years 
ago, common from Arizona to Utah and California. This and the follow- 
ing species furnish an important article of food to the Indians and other 
natives. That single leaf, before its nature was properly understood, troubled 
botanists a good deal, so that Endlicher, supposing that the single leaf con- 
sisted of two agglutinated ones, went so far as to change the name into P. 
Fremontii. They are really single leaves, and the only instance of such 
leaves in the genus (I do not speak of the primary leaves of seedlings or 
young shoots, but only of the secondary leaves, which grow in bundles on 
what we must take for reduced branchlets). 


* The fresh leaves of pines, when single, are terete, and when dry, become grooved and ridged; the 
leaves which grow in pairs are semiterete, flat on the upper or inner, and convex on the lower or outer 
side, and only when (on the tree as well as still more in the herbarium) they become dry, they assume that 
channelled form which we tind so often described as characteristic of a species; those leaves that grow 
in bundles of 3 or 5 are convex on the dorsal and ridged on the upper side; those with 3 are flattish, 
about half as thick as wide; those with 5 are triangular and nearly as thick as wide. It is therefore 
superfluous to minutely describe the form of the leaves, as that is already given when the number 
within the sheath is stated, nor is it proper to describe the dried and shrivelled condition. The serra- 
tures, their closeness, the size of the minute teeth or their absence (only in a few Western American 
species the edges of the leaves are without teeth) are of much greater importance, and to some extent 
the nature of the tip is also of value. 
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Pinus EpuLis, Engelm. in Wisliz. Mem. note 2.—Similar to the last, 
but with more slender, entire leaves, mostly in pairs, rarely in threes; stami- 
nate flowers surrounded by a 4-leaved involucre ; anthers with a knob or 
short spur; cones and seeds similar to those of the last species, only a little 
smaller; cones usually but 13’ long; cotyledons as in previous species. 

Camp Bowie, Arizona, Rothrock (493). Common from Southern 
Colorado through New Mexico to Arizona. The two species here described, 
together with the slender and 3-leaved P. cembroides, with harder shells to 
the larger seeds, and 8-12 cotyledons, and the little-known 4—5-leaved 
P. Parryana of the northern part of Lower California, constitute a small 
group of very peculiar Pines, which we may designate as the Cembroid 
Pines, characterized by the leaves of the flexilis group (with entire margins, 
peripheral ducts, and deciduous sheaths), by the seeds of Cembra and by 
the cones and scales of Pimaster. Perhaps it would be proper not to lay 
too much stress on the number of leaves and minor characters, nor on 
their geographical difference, and to unite them under the oldest and most 
appropriate name of P. cembroides, Zuce., though systematists, counting 
the leaves, have separated them widely in their books. 

There is no pine entirely analogous to them in the Old World, unless 
we should refer here the little-known P. Bungeana, Zuce.; Murr. Conif. 
Jap. 18, of Northern China. It has similar, small, subglobose cones, 
though with less prominent knobs, but armed with recurved prickles; the 
seeds are smaller, with a very distinct wing, the leaves in threes lose their 
sheaths as our Nut-pines do, but are serrulate, and have several peripheral 
ducts, but, singularly enough, also usually a single interior or paren- 
chymatous one, forming thus a link between several groups. 

Pinus Arizonica, n. sp.—A middle-sized tree, 40° high, 2-3° in diam- 
eter; branches squarrose, with persistent bracts; leaves in fives, 5-7’ 
long, $’’ wide, closely serrulate, in a sheath over 1’ long (when old less 
than half as long); oval cone 23’ long, 14’ thick; scales with a prominent 
knob, which in the lower ones is recurved, armed with a recurved prickle. 

On the Santa Rita Mountains, in Southern Arizona, Rothrock (652), 
in 1874. “The best lumber of that region, there called yellow pine.” 
This seems to be a meagre account to found anew species upon in a genus 
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so difficult as Pius, but I find it impossible to unite it with any other of 
the allied species. It has the cone of P. ponderosa, especially of that form 
figured by Torrey as P. deflexa, and, like all forms of that species, it has 
the peculiarity that the fallen cones, found on the ground, are always 
imperfect, their lowest part remaining attached to the branch for another 
season; I do not know of any other pine with this singular character. 
But we could not well class this 5-leaved pine with the 3-leaved ponderosa. 
On the other hand, the form of the cone and its scales will not permit us to 
refer it to the Mexican P. Montezuma, though the structure of the leaf is 
very similar to that of this polymorphous species, which appears to include 
even P. Hartwegiit. The three parenchymatous ducts of the leaf and the 
strengthening cells* within the sheath of the vessels are exactly as we find 
them in Montezume, and different from ponderosa. 

Pinus ponDEROSA, Dougl. Parlat. /. c. 305.—A large tree, with large and 
spreading head, thick, deeply cracked, red-brown bark, and heavy, resinous, 
yellowish wood; thick branchlets, rough from leaf-scars and the persistent 
remnants of bracts; leaves in twos or mostly in threes, 4—8’, in some rare 
forms 10-12’, long, #” wide, with sheaths at first 1’ long, when old with- 
ering to 2 or 3” long; staminate flowers cylindric, with an involucre of 10 
or 12 scales, the lowest pair of which is about two-thirds as long as the 
innermost; anthers with a large sub-orbicular crest; fertile aments sub- 
terminal; patulous cones oval or rarely elongated, very variable in size, 
2-6’ long; knob of the scales more or less prominent, and in some forms 
even recurved, bearing a rather stout prickle; seeds black, ridged on the 
lower side, wing broadest in the middle ; cotyledons 6-8, or in the largest 
seeds as many as 10. 

Colorado, New Mexico, and Arizona, extending through the Northern 
Rocky Mountains and adjacent regions to Oregon and California, mostly in 
the middle altitudes; the most common and most useful timber of many 


*This name has been given to longitudinal cells with very thick walls, destitute of chloropbyll, 
which are characteristic of most pine-leaves, and by their different disposition aid in distinguishing them 
from one another. They are generally arranged close to the epidermis, and especially in the angles of 
the leaves, and have usually about the same diameter as the epidermis-cells themselves. We find them 
also occasionally surrounding the ducts, e.g. in P. ponderosa, also in the Cembroid Pines and in P. Bal- 
fouriana and P. aristata; while in P. flexilis they always leave the ducts free, a character by which 
wo ean readily distinguish tho leaves of these species, otherwise so similar. Not rarely are they found 
within the sheath, strengthening, as it seems, the ceutre of the leaf. 
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parts of that district and generally known there as ‘yellow pine”. A most 
variable tree, several forms of which have received distinct specific appel- 
lations, but the specimens collected in these expeditions all appear to 
belong to the ordinary smaller-leaved and smaller-fruited form. Whenever 
the macroscopic characters leave any doubt, the microscopic structure of 
the leaf appears to offer a sure guide. The leaves contain two or three or 
often more parenchymatous resin-ducts, usually of uncommonly small diame- 
ter, always with some, and often surrounded by many, of those strengthening 
cells of which I have spoken before; the same cells occur within the sheath, 
above and below the bundles of vessels. I have examined the leaves of 
20-30 specimens from the whole range of the species, and have never failed 
to discover this same structure, which I must therefore consider as char- 
acteristic of the species. 

Pinus Cummuanuana, Engelm. in Wislizen. Mem. note 26; Parlat. J. c. 
397.—A middle-sized tree, with ternate, closely serrulate leaves 24-4’ 
long; the loose glistening sheaths 4’ long, deciduous after the first season; 
staminate flowers slender, cylindric, about 4’ long, sometimes interspersed 
among the foliage; involucre as long as the nearly entire-margined bract, 
of 8-10 scales, the outer about half as long as the inner ones; anthers with 
an almost orbicular crest; oval cones sub-terminal, small, 14’ long; knobs 
of the scales bearing recurved, deciduous prickles. 

Southern Arizona, in Sanoita Valley, at 6,500 feet altitude, Rothrock 
(649), in 1874; also Wright, and in Western Chihuahua, Wislizenus—A 
tree 30-50° high, “ with bark resembling yellow pine”; easily distinguished 
by the characters given, and especially by its deciduous sheaths. All the 
Strobi and Cembroids have such deciduous sheaths, but among the Pinas- 
ters the sheaths are persistent, except in one or two Mexican species, in P. 
Bungeana, above mentioned, and in this species. Leaves strongly and 
closely serrulate, and with three or often four parenchymatous ducts. 

Pinus conrorta, Dougl., var Latrroiia, Engelm.; P. Murrayana, Balf. 
Oreg. Com. Rep.—A middle-sized tree, sometimes 60-80° high, and 2—4° 
in diameter, with thin, scaly bark of grayish to red-brown color, and close, 
white, rather soft wood; leaves in pairs, 14-2’ or rarely 3’ long and 1” 
wide; staminate flowers oblong, 6” in length, their involucre commonly of 
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6 scales; crest of the anthers rounded; pistillate aments subterminal, their 
scales with erect or spreading points; cones oval, usually very oblique, and 
often curved, reflexed, 15-2’ long; scales, especially the lower ones, with 
largely developed pyramidal knobs in the centre, much smaller on the inner 
side, armed with strong or sometimes slender, awnlike prickles; seeds 
black, rough, ridged on the lower side; wing widest below the middle; 
cotyledons usually 5. 

Southern Colorado to California, apparently not noticed in Arizona. 
A valuable timber tree of the northern mountain regions, forming large 
forests in the higher altitudes of the Rocky and California mountains, 
reaching into the British Possessions. The original form, discovered by 
Douglas near the mouth of the Columbia River (P. Bolanderi, Parlat.), is a 
seaside tree, extending up and down the coast, resisting the ocean storms, 
as does P. Halepensis those of the Mediterranean, and protecting the inside 
vegetation; it is distinguished by its low, scrubby, and often shrubby 
growth (whence probably the name), and its slender leaves, not more than 
$—2’’ wide; northward, in British Columbia and Alaska, both forms com- 
pletely run together. The species was formerly confounded with the Kast- 
ern P. inops, which differs by its lateral, more or less pedunculated cones ; 
it is more closely allied with the Northern P. Banksiana, which, however, 
bears its scarcely prickly or entirely unarmed, mostly lateral, rarely sub- 
terminal, cones erect or patulous, never recurved: a very unusual occurrence 
among pines. The cones of the Rocky Mountain form, and also those of 
the seaside scrub, are usually persistent for many years, and often remain 
closed after maturity (serotinous), while in the variety of the Sierras they 
appear to open on maturity, and to drop before the following season, as 
Prof. C. 8. Sargent observed. 

Juniperus Virerntana, Linn.; Engelm. American Junip. in Trans. Ac. 
St. Louis, 3, 591.—Santa Fé, N. Mex., Rothrock, in 1874 (43). Readily 
distinguished by its slender branchlets and leaves with entire margins. 

JUNIPERUS OCCIDENTALIS, Hook., var. MoNosPERMA, Engelm. Junip.590.— 
A small tree or a bush, with fibrous bark, squarrose branches, and obtuse, 
minutely denticulate leaves in twos and threes; berries globose, blue-black, 


a) 


or sometimes copper-colored, 3—5” thick, resinous, pulpy; seeds 1 or 2. 
} ? 7} ;} 
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Chiricahua Agency, Arizona, Rothrock. A form common from South- 
ern Colorado to New Mexico and westward; distinguished from the original 
J. occidentalis of Oregon and California by its more squarrose growth, thin- 
ner branches, and smaller fruit. 

JUNIPERUS PACHYPHL@A, Torr. Bot. Whipp. in Pac. R. R. Rep. 4, 142; 
Engelm. /. ¢. 589.—A middle-sized tree, with spreading head and thick, 
fissured bark; branchlets slender; leaves elongated, often resiniferous on 
the back, with slightly denticulate margins; berries large, glaucous, many- 
seeded. 

An important tree in Western New Mexico (Fort Wingate, Rothrock, 
number 140, in 1874) and Northern Arizona; readily distinguished from 
all the other species by its bark, which Dr. Rothrock compares with that 
of the white oak, and others with the bark of pine. 

JUNIPERUS Cairornica, Carr., var. UTanensis, Engelm. Junip. 588.— 
More slender than the western type, J. Californica, with thinner branches 
and smaller, not so strongly fringed leaves, often in twos; smaller, more 
globose berries; embryo with 5 cotyledons, as in the species. 

Camp Apache, Arizona, Gilbert, Rothrock. 


GNETACE. 


EPHEDRA ANTIsyPHILITICA, C. A. Meyer.—Arizona and New Mexico. 
EPHEDRA TRIFURCA, Torr.—Arizona and New Mexico. 


ENDOGENS. 
ORCHIDE ZA. 


Microstyiis MontTanaA.—Bulb 1’ in diameter; stem 6’-15’ high, with 
2-3 broad sheaths at base; 1-2 oblong-lanceolate, obtuse leaves, tapering 
below into sheaths; flowers many, sessile in a narrow spike (which is 2-5’ 
long), yellowish-white, without the ovary 1” long, each one subtended by 
an oval bract 1’ long; sepals equal or nearly so, oval, rather obtuse; lip 
next the axis, somewhat triangular-ovate, conspicuously sagittate at base, 
but obtuse or occasionally notched at apex; lateral petals filiform (usually 
coiled up), somewhat longer than the sepals; colwmn very short, tapering to a 
point, and with a very minute tooth on either side below ; stigma a small depres- 
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sion or pit; anther nearly sessile, of two parallel cells, open above, and free above 
Strom column, pollen masses two, not divided, or with a mere sulcation, attached to 
the minute gland on the tip of the column ; mature capsules 3-4” long, oval. 

It is particulary remarkable in having a dense spike of sessile flowers. 
Mount Graham, Arizona, at an elevation of 9,500 feet (734). It appears 
to be extremely rare. I am indebted to Mr. Watson for indicating the 
genus, and also for the information that the plant was probably undescribed. 

HABENARIA LEUCOSTACHYS, —?—Stem leafy ; leaves oblong-lanceolate, 
obtuse ; spike long, densely flowered; bracts about as long as the flower. 
My specimen from Willow Spring, Arizona (269), shows a well-marked, 
hooded, posterior sepal, such as we might expect to find in H. dilatata, but 
is without the dilated base to the lip and the trowel-shaped rostellum of the 
latter species; lip lanceolate, not longer than the somewhat curved spur. 
The locality whence this specimen was obtained was a very cold, damp one 
(even though in Arizona), at an altitude of 7,195 feet. 

HABENARIA HYPERBOREA, R. Br.—Colorado (965). 

HABENARIA DILATATA, Gray.—Colorado; in company with the above. 
Quite too near some forms of the above species, as the characters on which 
the distinctions are founded vary immensely. 

EPIPactiIs GIGANTEA, Dougl.— Nevada. 

GoopyEerA Menzirsi, Lindl.—Entirely in accord with the figure (Spi- 
ranthes decipiens, Hook.), 204, Hook. Fl. Bor. Amer., except that on either 
side of the base of the lip, in some of my specimens, there is a distinctly 
serrated crest. Other flowers from the same spike have a single crest 
in the median line. 

Mount Graham, Arizona, at 9,500 feet elevation (749). 

SprrantHEs Romanzovrana, Chamisso.—Mount Graham, Arizona, at 
9,500 feet elevation (752); Utah; Colorado. 

CoratLorHizaA Macrau, Gray ?—I name this specimen so with great 
‘doubt. It will more likely prove to be new, I think. It differs from the 
genuine C. Macrei in its smaller flowers, short, thick column, spur short, 
thick, and truncate, the lip oval, and with a distinct auricle on either side 
at base. 

Mount Graham, Arizona, at 9,500 feet (750).—This peak appears to 
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be especially a rendezvous of our more northern forms of Orchids. It is not 
unlikely that the summits of the White Mountains of Arizona still further 
north would show even a greater number. 


IRIDE. 


Iris Totmieana, Herb. Bot. Beechey.—South Park, Colorado, com- 
mon (967). Dr. Loew also collected an imperfect specimen from further 
south, probably New Mexico. 

SISYRINCHIUM MUCRONATUM, Michx. (S. Bermudiana, L., of Preliminary 
Report, 1874).—Regarded by Mr. Watson as distinguished from S. Bermu- 
diana, L., “by its low and usually very slender habit, the scape always 
terminated by a single spathe sessile within the terminal longer bract, and 
the flowers small, with segments setosely mucronate and capsules globose” 
(Proc. Amer. Acad. xii, p. 277). - My specimen (945) from Colorado has 
larger flowers, and is probably somewhat out of range; still I regard it as 
belonging to this form. 

SISYRINCHIUM BELLUM Watson (Proc. Amer. Acad. J. ¢.).—6-18' high; 
leaves narrow, smooth, shorter than the smooth stems; terminal bracts 
1-3’ long, not longer than the peduncle; spathes 2, enclosing 4-7 flowers 
and maturing 2—4 capsules, which are somewhat obovate and transversely 
wrinkled when mature; seeds obtusely angled and distinctly roughened, 
about 10 to the cell, light purple; petals 4-6” long, toothed or slightly 
mucronate; stamineal column nearly 3’ long and pubescent at the base. 
The stem is narrowly margined.—Zuni, New Mexico, 6,500 feet eleva- 
tion (171). 

SisykmncHiuM Arizonicum, Rothrock, Bot. Gazette, vol. 2, p. 125.—1-2 
feet high; stem proper smooth, ancipital; leaves 6-12 inches long, 2-6 
lines wide, gradually attenuate into an acute point, 2—4 distinct white ribs 
in centre, and one or more less distinct toward either margin, minutely 
pruinose-glandular, slightly roughened on the margin; spathe of two 
lanceolate leaves regularly tapering to the top, somewhat shorter than the 
peduncles, of which each branch bears from 2—5 (most frequently 2); flowers 
yellow, 1-13’ in diameter, bright yellow segments of the perianth broadly 
lanceolate ; anthers 6 lines long, linear, twice as long as the dilated fila- 
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ments, which are united about one-third their length ; style cleft half-way 
down into linear divisions; seeds (immature) oval or nearly round, mar- 
gined, on a funiculus longer than their diameter.—Piare XXVI. Natural 
size. Fig. 1. Stamen, seen from outside. Fig. 2. The same, seen from 
inside the flower. Fig. 3. Style. Fig. 4. Flower, with perianth removed. 
Fig. 5. Mature capsule. All except the first enlarged about 5 diameters. 

This handsome species (238) I discovered at Willow Spring, Arizona, 
at an altitude of 7,195 feet; grows in damp places. There are indications 
of its presence elsewhere in Arizona, and allied species are found in Mexico. 


AMARYLLIDEZ. 


By Dr. GEORGE ENGELMANN. 


Agave Urauensis, Engelm., Bot. King’s Report, 497; Engelm. Agav. 
in Trans. Acad. St. Louis, 3, 308.—Stemless; leaves suberect, or outer ones 
spreading, lanceolate, tapering from a broad base, concave, 6-12’ long, 1-2’ 
wide, not constricted above the base, very thick, hard, glaucous and rough, 
terminating in a long (1 inch) pale spine, with broad whitish teeth on the 
margin; flowering stalk 5-7° high, with a spike-like raceme of yellow 
flowers each 1’ long, in pairs, or often in clusters of 4, on distinct pedicels ; 
lobes 3 times longer than the funnel-shaped tube, which bears the stamens 
in the middle; filaments and style not much longer than the perigon ; 
capsule oval subcylindric, about 1’ long. 

Northern Arizona, Bischoff, to Southern Utah. 

Agave Parryt, Engelm. Agave, /. c. 311. (A. Americana, var. ? lati- 
folia, Torr. Bot. Mex. Bound. 213.)—Stemless; numerous short and broad 
(9-12’ long and 3-34’ wide) leaves crowded around the base of the stalk 
pale, glaucous, with small, almost black, spiny, straightish teeth, and with a 
dark, horny margin toward the cuspidate tip, which terminates.in a robust, 
somewhat triangular, black spine 1’ in length; stout scape 8-12° high, 
bearing a large, branched panicle of cream-colored flowers over 2’ in 
length; perigon deeply 6-parted; lobes twice as long as tube, which bears 
the long-exsert stamens in its throat; capsule broadly oval, sessile; seeds 
larger than in either of the other species. 
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Western New Mexico and Northern Arizona; Rocky Canon, Roth- 
rock (274), in 1874. Parry, Bischoff, only fruit. Dr. Rothrock’s observa- 
tions and very complete specimens enabled me to give a connected account 
of this species, of which fragments only had been known for many years. 
Rey. Mr. Greene noticed the abundant secretion of a sweetish liquid filling 
the tube, which has also been observed in other species. The rootstock is 
used as a substitute for soap by the natives, under the name of Amole, 
much like that of Yucca, and, when roasted, is considered a great delicacy, 
named Mezcal. 

Acave Patmeri, Engelm. Agave, /. c. 319.—Stemless; leaves lance- 
olate, 10-20’ long by 2-23’ wide, attenuate into a slender, terete, narrowly 
channelled, brown spine; marginal teeth flexuous or recurved, dark brown; 
scape as in the last; panicle loosely branched; flowers 2’ long; perigon 
whitish, lobes a little shorter than tube, stamens from its middle, and, 
together with anthers and style, long exsert, purplish; capsule cylindric, 
stipitate ; seeds small, roughish. 

Camp Bowie, Arizona, Rothrock (496), 1874; Palmer, in Southern 
Arizona. Similar to the last, but readily distinguished by its longer, nar- 
rower leaves and the other characters enumerated. Used for the same 


purposes as the last. 
ALISMACE As. 


TRIGLOCHIN PALUSTRE, L.—South Park, Colorado (952). 
TRIGLOCHIN MaRITIMUM, L.—Alkaline plains of South Park and San 
Luis Valley, Colorado (942, 951). 


NAIADEZ. 


POTAMOGETON GRAMINEUS, L., var. HETEROPHYLLUS, Fries.—South Park, 
at 10,000 feet elevation (961). No mature fruit. 

PoTAMOGETON PERFOLIATUS, L., var. LANCEOLATUS, Robbins ?—Twin 
Lakes, Colorado (960). 

PoTaMoGETON MaRINUS, L—Twin Lakes and San Luis Valley, Colo- 
rado (955). 

PoTaMOGETON ProTiInaTusS, L. (959). 

Naras masor, Roth—Huntington Valley, Nevada. 
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TYPHACEZ. 


SPARGANIUM EURYCARPUM, Engelm—Swamps of the San Luis Val- 
ley (956). 

SPARGANIUM SIMPLEX, Huds.—Twin Lakes (957); swamps of the San 
Luis Valley (958). 


LILIACE A. 


FRITILLARIA ATROPURPUREA, Nutt.—Nevada. 

FRITILLARIA PuDICA, Spreng.—Nevada. 

Litrum Patmapetpaicum, L.—Central Colorado. 

Luoyv14 seroTina, Reich.—South Park, Colorado (943). 

CaLocuortus Nurratun, T. & G.—Utah; also a small-flowered form 
from Fort Wingate, New Mexico (148). 

CaLocuortus Gunnisont, Watson (vol. v, King’s Report, p. 348).— 
Central Colorado (941); also Eastern New Mexico. 

Lreucocrinum montTaNnum, Nutt.—Clear Creek Canon, Colorado (944). 

ALLIUM CERNUUM, Roth.—South Park, Colorado (948). 

ALLIUM ATRORUBENS, S. Watson (King’s Report, vol. v, plate xxxviii).— 
Nevada. 

ALLIuM RETICULATUM, Fras.—Denver, Colo. (946). 

ALLIUM MUTABILE, Mx.—South Park, Colorado (947); Willow Spring, 
Arizona, 7,195 feet elevation (237). 

Autrum scaposum, Benth.—Small-flowered form from White Mount- 
ains of Arizona, at 8,200 feet elevation (197). Vol. v, King’s Report, 
plate xxxviii, figs. 10 and 11. 

Auuium anceps, Kellogg.—Mineral Hill, Nevada. 

Camassia EscuLENTA, Lindl —Independence Valley, Nevada. 

Mita Birtora, Cay.—Southern Arizona at 5,550 feet elevation (523). 

EcHEANDIA* TERNIFLORA, Ortega.—Smooth, 6’-2° high; linear leaves 


* ECHEANDIA, Ortega.—Divisions of the perianth 6, with three nerves in the middle of ezch. 
Stamens 6, inserted on the base of the perianth divisions, subhypogynous ; filaments retrorsely serrulate. 
Anthers oblong, divided below; style somewhat club-shaped ; stigma three-lobed (slightly) ard papil- 
lese; capsule globose, 3-celled; ovules in 2 rows in each cell; seeds orbicular, compressed ; roots fibrous- 
fascicled ; leuves linear, radicai, ensiform ; inflorescence racemose, with two to three flowers, on jointed 
pedicels, from each bract. 
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hardly as long as the scape; flowers 8” in diameter, dark orange-yellow, 
on pedicels jointed at or below the middle; seeds 4—7 in each cell, black. 
Stamens shorter than the style. From the descriptions and from the 
scanty material at my command, I infer that this is an excessively variable 
plant—Southern Arizona (537). 

SMILACINA STELLATA, Desf—Utah, and South Park, Colorado (953). 

Yucca* saccata, Torr.—A stout species, northward stemless, south- 
ward with a low or higher trunk; leaves rigid and rough, 1-3° long, 1-2’ 
wide, with a stout terminal spine, the margin with few but thick fibres; 
panicle oval, almost sessile, with large, thick, whitish bracts; flowers mostly 
large, 2-3’ long; fruit pendulous, pulpy, containing numerous thick seeds — 
Bot. Mex Bound 221; Engelm. Trans. Ac. St. Louis, 3, 44. 

Arizona (only fruit collected) to New Mexico and South Colorado, 
extending into Southern California and Northern Mexico.—One of the 
coarsest-looking species of this beautiful genus, remarkable especially for 
its pendulous, edible fruit, which are called dates or bananas by the settlers, 
and are eaten by the Indians and others. 

Yucca anGusTIFOLiA, Pursh.—A stemless or almost stemless plant, with 
very rigid and sharp-pointed, linear, sparingly filamentose leaves 1-2° long 
and 3-6” wide; raceme almost simple, spike-like, sessile; flowers usually 
greenish-white; dry capsule erect, large (24—3’ long and half as wide), open- 
ing with three valves through the dissepiments, each usually splitting again 
at tip; seeds very thin, flat, 5-6” in diameter.—Engelm. 1. c. 50. 

Santa Fé, New Mexico, Rothrock (66), and from the Missouri plains to 
Texas and Arizona. 

A more showy variety is . elata, Engelm. 1. c., with a trunk several feet 
high, very rigid, glaucous leaves, often almost without fibres on the edge; 
an expanded branching panicle, with larger, showy, white flowers—Camp 
Grant, Arizona, Rothrock (382), and Dr. Palmer. 

VerAtruMt} atbum, L.—Mount Graham, Arizona, at 9,500 feet eleva- 
tion (395); Utah. 


*Dr. Engelmann has kindly furnished the portion on Yucca. 

t This specimen was first named as above. Since this, however, Mr. Watson has marked a speci- 
men for the Philad, Acad. Nat. Sciences as Veratrum Californicum, Durand. In vol. v, King’s Report, p. 
344, he regards Durand’s species as a more loosely panicled form of Veratrum album, L., and also consid- 
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ZYGADENUS GLAucuS, Nutt.—Colorado (950). Also from the Mogollon 
Mesa of Arizona a form corresponding well with the description and with 
other specimens, save in the shape of the gland, which extends across the 
lobes of the perianth, but has sometimes no upward heart-shaped divisions 
whatever (103), Loew. The shape of the gland, I am convinced, is quite 
too inconstant to serve as a specific test. A specimen from Anticosti Island 
has exactly the gland of Z. Fremontii, Torr., and yet is in all other respects 
a good Z. glaucus. 

ZYGADENUS ELEGANS, Pursh (Fl. N. Am. vol. 1, p. 241)—1-2° high, 
slender, upper leaves few, one or two somewhat elongated but not exceed- 
ing the stem; lower leaves narrow (4-6” wide), equal to or exceeding the 
stem; pedicels in the developed flower 8-12’ long, slender, exceeding the 
narrowly lanceolate, thin, veined bracts; flowers ‘‘white” or yellowish- 
white, 8-10” in diameter; divisions of perianth oblong, obtuse, longer than 
the stamens; racemes often paniculate at base; oblong ovules in two rows, 
20-25 in each cell. In my specimens of this species, the glands are usually 
deeply and obtusely two-lobed, with the lobes entire and the veins indis- 
tinctly seen. In a specimen of Z. chloranthus, Rich. (for which species I at 
first took this), from Fort Yukon, Alaska, the glands are less deeply lobed, 
with the lobes truncate and distinctly toothed, and the veins quite plainly 
seen. Not only do these shapes and divisions differ in the same species, 
but often markedly in the same flower. 

By Pursh, the flower is said to be white, the petals acute, and the 
gland cinnabar-colored, in which points my specimens certainly do not agree 
with the description. Mr. Watson, on comparing this with the plants in the 
Cambridge herbarium, names it as above; and I do not hesitate to accept 
his determination —Mogollon Mesa, Arizona, Loew (103); Willow Spring, 
Arizona, at 7,195 feet elevation (243). 

Zycapenus Nutrauuu, Gray.—Apex, Colorado (944). 


ers our eastern J. viride, Ait., as differing frcm V. album, L., “only in the green herbaceous perianth, 
the segments perhaps rather less attenuate at base, the panicle more open and with longer branches.” 
The Oregon form (probably the same with which Durand contrasted his /. Californicum in Plant. Prat- 
ten. Calif. p. 103) Mr. Watson decides to be V. Eschscholtzii, Gray. 

Comparing the specimen (395) from Mount Graham with an eastern J. viride, Ait., I find the lat- 
ter to have much longer (relatively) and more delicate filaments, and the wnopened anthers to bo just 
a little retuse at the apex, giving them, when fully opened, the appearance of a slightly four-lobed disk. 
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XEROTIDEZ. 


DasYLIRION* GRAMINIFOLIUM,t Zuce.—Caudex 4° high; scape 8-10° 
high, 2’ in diameter; leaves 2° long, 6-10” wide, spiny serrated; spikes of 
the flowering panicle subtended by lanceolate, clasping bracts; perianth 
white or whitish; filaments much exceeding the lobes; embryo cylindrical, 
in the centre of a hard, horny albumen and nearly as long; fruit whitish, 
with a purple tinge, conspicuously 3-winged.—Southern Arizona (329, 655). 

DasyYLIRIUM ERUMPENS, Torr.—Caudex and scape 6° high; leaves 
linear, 2—3° long, 4—6” wide at base, and regularly tapering to the tip, semi- 
terete below, channelled above, edges rough; fruit 3-lobed, 3-celled, and 
not winged (but appearing so from the diverging cells), broader than long, 
thin, membranous, and burst. by the maturing seed; the sheathing bract at 
base of each primary branch attenuate into a long filiform tip—Rocky 
Canon, Arizona (278). 

This my friend Mr. Watson has named Lindheimerianum, but it cor- 
responds so well in its fruit and leaves that I have named it as above. 


JUNCE. 
By Dr. GEORGE ENGELMANN. 


Juncus Bauticus, Deth., y. montanus, Engelm. Revis. June. in Trans. 
Acad. Saint Louis, 2, 442—A smaller inland form of this species, with 
nearly equal segments of the perigon, longer, beaked capsule, and slender, 
pointed seeds.—Colorado; New Mexico to Nevada; Rothrock (23). 

Juncus TRieLuMIs, Linn —Ceespitose, with short subulate leaves, chan- 
nelled near the base; naked stems 3—5’ high, bearing a terminal head of 2 
or 3 flowers, enclosed in large broad bracts; obtusish sepals shorter than 
the oblong, obtuse, mucronate capsule; filaments many times longer than 
the small anthers; large seeds loosely enveloped in the striated coat, appen- 


* DaSYLIRION, Zucc.—F 1 ,wers dicecious. Male-flowers 2-3 in clusters, enclosed in thin, hyaline, 
somewhat fimbriate bracts; pedicels 1-2 long, jointed above; perianth of 6 similar white or whitish 
divisions; filaments attached to the base of the divisions; pistil abortive. Female flowers in bracteate 
clusters, like the males; ovary sometimes 1-, sometimes 3-celled, with usually 6 ovules, of which but one 
or two mature into seeds.—Erect, hard herbs, with clusters of narrow, recurved leaves crowning the 
caudex. Scape 6-149 high, terminated by large masses of small flowers. The ends of tho leaves usually 
split up into white, thin, strong fibres, which could doubtless be utilized in the manufacture of cordage. 

t Dasylirion graminifolium, Zuce. Since the above was put in type, Mr. Watson has determined this 
plant to be a new and clearly distinct species, which he names D. Wheeleri. See note under Table of 
Orders, at end of volume. 
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daged at both ends.—Twin Lakes, Colorado (J. Wolf), and generally on 
the alpine summits of the Rocky Mountains and northward; also in 
Europe 

JUNCUS CASTANEUS, Smith—Stems from a creeping rhizoma, about a 
span high, naked or with one or two leaves; basal leaves shorter than the 
stem, rather stout, channelled below, nearly terete upwards; single or few 
large, few-flowered heads generally from a foliaceous sheath; deep brown 
flowers 4’ long; anthers half as long as filaments; prismatic capsules much 
longer than flowers; seeds 4”, or with the appendages 14” long—Mosquito 
Pass, Colorado, J. Wolf (933), and generally on the alpine heights of the 
Rocky Mountains, to the northwest coast, and in similar regions of the Old 
World. <A very conspicuous form; flowers and seeds among the largest in 
the genus. 

Juncus TENvIS, Willd—Throughout Colorado and New Mexico.— 
Rothrock (45), in 1874. 

Juncus BuFontus, Linn.—San Luis Valley, Colorado. 

Juncus Lonerstyis, Torr. Bot. Mex. Bound. 223; Engelm. June. 
453.—Cespitose, stoloniferous plants, with flat, grass-like leaves, erect 
stems 1-2° high, bearing large, few-flowered heads, single or several in an 
elongated, strict panicle; flowers 24-3” long, with ovate-lanceolate, acute 
sepals, of nearly equal length; anthers much longer than the filaments; 
prismatic capsule obtuse, mucronate, about as long as sepals; seeds ovate, 
abruptly pointed at both ends, striate-reticulate—Rocky Mountains to 
California; Twin Lakes and South Park, Colorado, Wolf; Santa I'é, Roth- 
rock (1005), with fewer and larger heads, and Ash Creek, Arizona (308), 
with smaller, few-flowered heads in a panicle 3-5’ long. 

JuNcUS MARGINATUS, Rostk—Camp Lowell, Arizona, Rothrock (711), 
the most western locality known for this species. A form with all the 
sepals acute and aristulate. 

Juncus noposus, Linn., var. MEGACEPHALUS, Torr—San Luis Valley, 
Colorado, J. Wolf; Rothrock (174), from Zufi, New Mexico. 

Juncus Mertenstanus, Bong.—Stems czespitose, from a stout creeping 
rhizoma, a span to a foot high, weak, compressed, leafy ; leaves compressed 


from the sides, indistinctly cross-partitioned, mostly auricled at the sheaths; 
18 BOT 
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heads few, rather large, deep brown or blackish; flowers about 2” long, 
outer sepals acute, inner mostly shorter and obtuse, mucronate, rarely 
similar to the outer ones; stamens 6, or sometimes 3; filaments as long as 
anthers, or longer; ovary and capsule obovate, obtuse, abruptly pointed 
by the short style; seeds obovate, short-tailed at both ends——Highest 
mountains of Colorado; Mosquito Pass; Twin Lakes, Wolf; and north- 
westward to Alaska. 

Juncus xipHioipes, EK. Meyer, var. monranus, Engelm. June. 1. e. 
481.—Stems flattened, $-14° high, with laterally compressed, slightly cross- 
partitioned leaves, mostly auriculate at sheaths; heads few, many-flowered, 
light or darker brown; flowers smaller than in the last; all sepals acute, 
inner ones shorter; stamens 6; capsule oval, rostrate, about as long as 
sepals ; seeds oblanceolate, and pointed at both ends. 

Sierra Blanca, Arizona, Rothrock (808), at 12,000 feet altitude, and 
through the Rocky Mountains to California and Oregon. Our specimens 
show only 1-3 heads, but at Zuni, New Mexico, Dr. Rothrock collected a 
form (170) over 2° high, with few- (3-5-) flowered heads in compound 
panicles; sepals very acute, of equal length; anthers half as long as filaments; 
capsule (immature) rostrate. This form seems to stand near the original 
type from the Pacific coast, or to form a transition from it to J. oxymeris. 


COMMELYNEZ. 


Trapescantia Virainica, L.—The narrow-leaved forms (3872, 118), 
New Mexico; also Camp Grant, Arizona. 


CYPERACEZ. 


Cyperus Nurrauuu, Torr—A small form, with three stamens and three 
stigmas.—Sanoita Valley, Southern Arizona (599). 

Cyprrus INFLEXUS, Muhl—San Luis Valley, Colorado (979), and 
Southern Arizona (600 a, 602, 369). 

Cyperus Scuwernitzi, Torr—Colorado; also Willow Spring, Arizona, 
at 7,500 feet elevation. 

CyPERUS CEPHALANTHUS, Torr.—Culm sharply 3-angled ; angles decid. 
edly rough; sides hispidly pubescent; leaves shorter than the stem, rough- 
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margined, 3-4’ wide (radical, and toward lower part of the stem); invo- 
lucre 3-leaved, leaves much exceeding the umbel; 3-4 rays of the umbel 
erect, many 8—14-flowered spikelets agglomerated into an oblong head; 
scales ovate, obtuse, 7—9-nerved, sides brown and midrib green; the bracts 
subtending the spikelets setaceous, nearly as long as the spikelet; achenia 
triangular-ovate, somewhat shorter than the scales; stigmas 3; stamens 
3.—Sanoita Valley, Arizona (600, 601). 

CyPERUS RoTUNDATUS, L., var. Hypra, Gray.—Nevada. 

Cyperus pHymatopes, Muhl. (C. repens, Ell; Bot. Mex. Bound.).— 
Southern Arizona (365, 400 a). 

HEMICARPHA SuUBSQUARROSA, Nees.—A luxuriant specimen from Camp 
Lowell, Southern Arizona (715). It appears to me as though this genus 
rests on insufficient foundation, the inner scale being so often reduced to a 
minimum, and at times is wanting altogether. 

ELeocuaris PaLustris, R. Br—Camp Grant, Arizona, furnishes a 
specimen (380) with the bristles shorter than the achenium; San Luis 
Valley, Colorado (927, 977). 

Exeocuaris acicunaris, R. Br.—Alkaline flats of San Luis Valley, 
Colorado (928). Bristles twice as long as the achenium. 

Scirpus paucirLorvs, Lightfoot—Twin Lakes, Colorado (926). 

Scirpus puNGENS, Vahl.—Denver (925), and Gila Valley, Arizona, at 
3,080 feet elevation (336). Nevada. 

Scirpus vatipus, Vahl—San Luis Valley (930); Western New 
Mexico, at 6,500 feet elevation (104, Loew); also Arizona (330 a), with 
bristles to fruit longer than achenium; and Nevada. 

Scirpus MArITIMus, L.—Nevada. 

EriopHorum pouystacuyon, L.—Twin Lakes (968). 

FimpRISTYLIS CAPILLARIS, Gray.—Southern Arizona (611, 624). Quite 
variable in size and in shape of fruit. 

Ciapium Errusum, Torr—Culms nearly terete, 3-7° high; elongated, 
linear leaves acutely serrate on back and margin; spikes small, several in 
a cluster, forming large, loose panicles; scales 4-7, the lowest empty, 
the top one with a perfect flower, and the one below it with a staminate 
flower.—Nevada. 
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Kopsresta* scirpixa, Willd.—Ceespitose, 5-8’ high; leaves shorter than 
the stem, the few small brown spikelets clustered into a short terminal spike ; 
lower flowers are female, and the upper ones male—Colorado. 

CarExt Gynocrates, Wormsk.—Mosquito, Colorado (1000); Twin 
Lakes, Colorado, Professor Wolf 

Carex scirporipEA, Mx.—South Park, Colorado (1002); Mosquito, 
Colorado; Professor Wolf. 

Carex poLytricnoipes, Muhl.—Twin Lakes, Wolf (1004). 

Carex optusata, Lilij.—South Park, Colorado (1003). 

Carex Lyont, Boott——Twin Lakes, Colorado (1001). 

Carex siccaTta, Dew.—South Park (1009); Mosquito, Colorado 
(1008). 

Carex Dovexasu, Boott—Santa Fé, N. Mex. (31); Denver (1010). 
Var. minor at Twin Lakes (1011). 

Carex Gayana, .Desv.—1-2° high, slightly scabrous above; leaves 
1-2” wide, shorter than the culm; spikes ovate or oblong, of numerous 
crowded spikelets, the lower sometimes compound, dicecious, or male with 
a few female flowers, or female with a few male flowers, naked or with 
one or two clasping setaceous bracts shorter than the spike; perigynia 
dark chestnut-colored, shining, plano-convex, tapering to a very short coni- 
cal beak, whitish at the nearly entire orifice, serrate above on the obtuse 
margins, marked in front toward the somewhat cordate base with a 
longitudinal furrow and a few nerves, nerveless on the back, the walls thick 
and spongy; stigmas 2; scale chestnut-colored, more or less hyaline on the 
margins, ovate-acuminate, cuspidate, longer than the perigynia; achene 
orbicular, dark chestnut.—Willow Spring, Arizona (232); South Park, 
Colorado (225, 383, 384, very young). Otto Béckeler, in the Linnzea, vol. 
39, p. 54, quotes C. Gayana as a synonym of C. divisa, Huds. But the 
often dicecious spike of Gayana, its few-nerved, furrowed perigynium with 


*Kopresia, Willd.‘ Perennial herbs, with grass-like leaves, radical or sheathing the stems at 
the base. Spikelets sessile in a terminal spike, simple or rarely branched at the base, with a glume-like 
bract under each spikelet. In each spikelet the lowest glume encloses an ovary with a long trifid style, 
the next one, or rarely 2 glumes, enclose 3 stamens, and there is often a small rudimentary glume or awn 
terminating the axis. Some spikelets have only one glume, enclosing an ovary, and some, near the end 
of the spike, have only one glume with 3 stamens.”—Bentbam’s Handbook of the British Flora, p. 904. 

tCarEx.—l"or the following careful elaboration of this genus, I am indebted to Mr. William Boott, 
of Boston. 
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obtuse margins and nearly entire beak, appear to distinguish it from divisa, 
which has a bidentate, many-striate perigynium, wing-margined above. 

Carex marcrIDA, Boott—Twin Lakes (1012); Santa Fé, N. Mex. 

CaREX VULPINOIDEA, Mx.—Tanks 26 miles south of Camp Apache, 
Arizona (267) 

Carex muricaTa, L.—Santa Fé, N. Mex. (46, is a very small form). 
Var. Graciuis, Boott (C. Hookeriana, Dew.), South Park, Colorado (1006). 

CaREX STENOPHYLLA, Wahl.—South Park (1012). 

CAREX TENELLA, Schk.—Twin Lakes (1016). 

Carex CANESCENS, L.—Twin Lakes (1017) (1018 possibly C. canescens, 
Blytt). 

Carex EcHINATA, Murray (© stellulata, Good.) (1018 in part).—Twin 
Lakes; also (214) from Willow Spring, Arizona, at 7,400 feet. 

Carex Lippont, Boott.—Colorado (1030 and 1031); Mount Graham, 
Arizona, at 9,000 feet elevation (427). Dr. Boott founded this species 
on specimens brought from the Columbia River by Dr. Scouler, and 
noticed its affinity to C. arida. It has since been found to have a wide 
range at the West, and to be very variable, approaching C. leporina, L. 

Carex Leporina, L.—Colorado, Wolf (1024, 1025). 

Carex Festiva, Dew.—Mosquito, Colorado (1020); Mount Graham, 
Arizona, at 9,00 feet (430). 

Carex Apusta, Boott.—Colorado, Wolf (1028, 1029). 

Carex riqIpA, Good. (C. vulgaris, Fries, var. alpina, Boott.)—Chivri- 
cahua Creek, Arizona; also Mosquito, Colorado (1035, 1036), Wolf. 

Carex vuLearis, Fries—Twin Lakes, Colorado (1039.) 

Carex aquatitis, Wahl—South Park (1034). Var. Twin Lakes 
(1037, 1038, Wolf), 18’ high, very slender, with 1-2 male and 1-2 linear- 
clavate, loosely flowered, exsertly pedunculate female spikes; bracts shorter 
than the culm; perigynia (very young) obovate, nerveless, abruptly ter- 
minated by an extremely short, entire beak, broader and shorter than the 
lanceolate purple scales which have a pale midrib. 

Carex Jamesit, Torr.—Denver, Colorado (1032); Willow Spring, Ari- 
zona, at 7,195 feet (216). (No. 245, from Willow Spring, resembles C. 


acuta, L., but the bracts are shorter and the perigynia bidentate.) 
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Carex DEcIDUA, Boott—Willow Spring, Arizona, at 7,195 feet eleva- 
tion (233), Rothrock. 

Carex Buxpaumy, Wahl—Twin Lakes, Colorado (1042). 

Carex atrata, L.—South Park (1046). Var. nigra (C. nigra, All.)\— 
Oro City, Colorado (1047). Var. ovata (C. ovata, Rudge.)—South Park 
(1050, 1051). Var. from Mount Graham, Arizona, at 9,000 feet (431), 
with cylindrical spikes on elongated weak peduncles. 

Carex ALpina, Sw.—South Park, Wolf (10143). 

Carex Parryana, Dew.—Smoothish, 4-18’ high; leaves 3’ wide, with 
revolute margins, tapering to a long slender point, shorter than the culm; 
spikes oblong or cylindrical, either single, dicecious, or 1-4, the uppermost 
much the largest, about 1’ long, male, or female with scattered male flowers, 
the others female; bracts 1-2, slender, the lowest shorter than the culm, 
with connate purple auricles forming a short (1-2” long) sheath; perigynia 
triquetrous, broadly ovate or obovate, emarginate, serrate-ciliate on the 
margins above, about the length of the broadly ovate, obtuse, mucronate, 
purple scales with hyaline margins; nerves 2, marginal; stigmas 3; achene 
obovate, triquetrous.—South Park (1040, 1041). 

Carex AuREA, Nutt—Twin Lakes, Colorado (1052-1057). Willow 
Spring, Arizona, at 7,195 feet (215); a tall form, with short bracts. 

Carex Rossu, Boott.—Twin Lakes (1058). 

CaREX CAPILLARIS, L.—South Park (1059). Var. ELoneata, Torr., 
Twin Lakes (1060). 

Carex Lanueinosa, Mx.—Twin Lakes (1061, 1062). Willow Spring, 
Arizona, at 7,195 feet (241). : 

Carex ARISTATA, R. Br.—A single specimen without number or ticket. 

Carex sp.? (1064), Colorado. Too young to determine. 

Carex vuTRIcULATA, Boott—Twin Lakes, Colorado (1069) (1068, 
with more globular fruit, resembling C. ampullacea, Good., common in the 
Eastern States). Var. GLoposa, Olney, Sierra Blanca, Arizona (806). 

CAREX VESICARIA, L., var. ALPIGENA, Fries. (C. saxatilis, L.; C. pulla, 
Good.; CG Grahamii, Boott.)\—6-24' high, sharply angled, rough above ; 
leaves 2” wide, shorter than the culm, tapering to a long, triquetrous apex ; 


YEA 


male spikes 1-2, about 1’ long, female 1-3’ long, 3” wide, oblong or cylin- 
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drical, subremote, the lowest peduncled; perigynia shining, pale or purple, 
oblong-ovate, tapering to a cylindrical bidentate beak, nerveless or faintly 
nerved, twice the length of the scale; scales purple, with pale midnerve, 
male oblong obtuse, female ovate acute; bracts leafy, clasping, longer than 
the culm, evaginate, or occasionally there is below the fertile spikes an 
empty bract with a vagina 3-1’ long; stigmas 2-3 (1071-1072, 1070). 

Drejer, Revista Critica, p. 57, says that the Greenland specimens of pulla 
are two or three times larger and more robust than Iceland ones, occurring 
with 1-3 approximate or very remote round ovate, acutish or elongated 
cylindrical, obtuse female spikes; with scales obtuse, shorter, .or acute, 
longer than the perigynia; stigmas 2-3. In the Linn. Trans., Dr. Boott 
states that Lapland specimens in the Linnzean Herbarium and the descrip- 
tion in the Flora Lapponica prove C. pulla, Good., to be the original C. sax- 
atilis of Linnzeus, but that afterwards Linnzeus in the Flora Suecica and 
the Species Plantarum confounded it with C. rigida, Good., which has since 
with European botanists generally borne the name of savatilis. Hooker 
and Arnott in the British Fl. consider C. Grahamii to be a variety of the 
original saxatilis of Linnzeus. Anderson, Cyper. Scand., names it C. vesica- 
ria, var. dichroa. Dr. Boott finally thought it to be the var. alpigena, Fries, 
of vesicaria. 

The following, belonging to the vesicaria group, with immature fruit, 
do not admit of accurate determination or full description. 

Carex sp.?, probably new, 2° and over high, pale, slender, smooth 
and spongy at bottom, slightly scabrous above; leaves 3’ wide, much 
exceeding the culm; male spikes 3-4, 1$ inches long, contiguous (in one 
specimen male spikes 4, distant, occupying a space of 4’ on the culm); 
female spikes 3-4, oblong cylindrical, 1-2’ long, 3’ wide, 1-3’ below the 
male, and 1-54’ apart, the uppermost sometimes staminate at top and at 
bottom, the lowest on short peduncles; bract of lower male spike filiform, 
exceeding its spikelet; bracts of female spikes evaginate, clasping con- 
duplicate at base, much longer than the culm; perigynia (very young) 
widely spreading, ovate, with a rather long, cylindrical, sharply toothed 
beak, conspicuously nerved; scale 3-nerved, purple, with pale midnerve, 


the male oblong-linear, obtuse, female lanceolate or lanceolate-ovate, taper- 
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ing to a rough point, shorter than the perigynia; 4 specimens of the Expe- 
dition collection received from Washington without number or ticket. 

Carex sp.?—1$° high, smoothish; leaves (broken) 4’ wide; bracts 
evaginate, the lower male filiform, exceeding the spikelet, the female broad, 
plane, exceeding the culm; male spikes 3-4, overlapping, uppermost 1’ long; 
female spikes 1-2, oblong or cylindrical, 1’ long, 3’’ wide, 1-3’ below the 
male, 1-2’ apart, occasionally with an empty bract 4-8’ below the spikes ; 
perigynia (very young) ovate, spreading, tapering to a cylindrical beak, 
with short teeth, delicately nerved ; stigmas 3; scales 3-nerved, purple, with 
pale margins and midnerve, the male oblanceolate obtuse, the female lan- 
ceolate or ovate, shorter than the perigynia; vagina of empty bract 6” long. — 
Willow Spring, Arizona, Rothrock (231). 

Carex sp.?—2° high or more, stout, glaucous, smooth and spongy 
below, slightly scabrous above, and with the leaves thickly nodose-reticu- 
lated; leaves 3’’ wide, much longer than the culm; male spikes 4, over- 
lapping, about 1’ long, rarely with a few female flowers at top and at bot- 
tom; female spikes 2, #-14’ long, 3’ wide, about 9’ below the male, 1-4’ 
apart; sometimes staminate at top, the lowest on a short peduncle; bracts 
of the lowest male spike shorter than the culm, clasping, with connate pur- 
ple auricles; bracts of the female spikes much longer than the culm, with 
vagine {—4’ long. In the vagina of the lowest spike, the lamina opposite 
the bract is extended above to an obtuse point. Below the female spikes 
there is sometimes an empty bract with a vagina 9” long; perigynia (very 
young) squarrose, broadly ovate, abruptly ending in a stout, cylindrical, 
obliquely cut, minutely toothed, strongly nerved beak, purple at the orifice ; 
stigmas 3; scales 3-nerved, purple, with pale midnerve, the male oblong 
linear, obtuse, the female lanceolate acute, as long as the perigynia. The 
pale fruit and purple scales give the female spikes a variegated appear- 
ance.—Colorado (460). 

Carex sp.?—Culm and leaves as in the last; male spikes 3-4, contigu- 
ous, the upper 1—2’ long, naked or rarely the lower with a filiform, clasping 
bract exceeding its spikelet; fertile spikes 2, narrow-cylindrical, often stami- 
nate to near the base, 15-2’ long, 1-24’ below the male, and about 2’ apart, 
sometimes with a lower, 4—$’ distant, empty bract, the upper sessile, the lower 
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in a short, included peduncle; perigynia ovate, nerved, tapering to a cylin- 
drical beak, with short teeth; bracts of female spikes evaginate, clasping, 
or of the empty bract with a vagina 6” long, exceeding the culm; scales 
3-nerved, purple, with pale margins and midnerve, the male linear-oblong, 
acutish, the female lanceolate, tapering to a sharp rough point, longer than 
the perigynia—Saguache Creek, Colorado, Wolf (1065). While the culm, 
leaves, and male spikes in these specimens are fully developed, the female 
spikes appear to have been arrested in their growth. In the disposition of 
the spikes, they resemble aristata, but the short teeth of the perigynia 
exclude them from that species. 


GRAMINEA. 
By GEORGE VASEy, M. D. 


ALOPECURUS ARISTULA'TUS, Michx.—Twin Lakes, Colorado, 1873 (1073); 
Santa Fe, N. Mex., 1874 (382). Varies much in the length of the awn, which 
is sometimes shorter, sometimes longer than the palet,—sometimes, indeed, 
as in No. 390, Palmer, 1868, twice as long as the palet, in which case it 
is hardly to be distinguished from A. geniculatus, L., of which it is consid- 
ered a variety by Steudel. There is an equal variation in the stoutness of 
the culm. 

Puurum aupinumM, L.—Twin Lakes and South Park, Colorado, 1873 
(1074). 

Hivaria* cencurorpes, H. B. K.—Culms stoloniferous, 1 foot or less 
high, frequently rooting at the pubescent nodes; leaves flat, narrowly linear; 
spike terminal; rachis flattened, flexuous, of 8-10 joints; spikelets in threes, 
which are connate at the base and alternate on the rachis—Sanoita Valley, 
Arizona (595). 

Viura cuspipata, Torr—Twin Lakes, Colorado, 1873 (1075, 1076). 
In some specimens, the glumes are acute and in others obtuse; indeed, 


*Hivaria, H. B. K.—Panicle spike-like, spikelets sessile, in threes, which are connate at the base, 
the two anterior ones male and from 1- to 3-flowered, the posterior female and 1-flowered. Male flowers: 
glumes 2, unequal, the lower one bifid and aristate, the upper one emarginate and mucronate; palets 
linear-oblong, emarginate and rounded at the apex, stamens 3.—Female flowers: glumes 2, opposite, 
alike, uneqnally 2-lubed, aristate between the lobes; palets 2, expanded at the base, and abruptly nar- 
rowed into a long neck, inferior one 3-nerved, superior one 2-nerved ; styles 2; grain oblong, compressed, 
free between the 2 valves. 
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there seem to be no good characters to distinguish this from Vilfa depau- 
perata, Torr. 

Vitra minima, Vasey.—Culms erect, 1-14’ high, branched at the base, 
slender; spikes simple, few-flowered, terminal and lateral, the lateral ones 
partly enclosed in the loose sheaths; flowers alternate, half a line long, 
pointed; glumes membranaceous, obtuse, about half as long as the flowers ; 
palets nearly equal in length; leaves mostly radical, short (4-}’), strongly 
nerved; lower sheaths inflated. This diminutive grass appears to be 
annual, very slender and delicate—On wet, sandy shores around Twin 
Lakes, Colorado, 1873 (1077), appears somewhat like V. depauperata, var. 
jiliformis, but is distinct—Piate XXVII. Fig. 7. Plant, natural size. 
Fig. 8. Flower, magnified 15 diameters. Fig. 9. Cross-section of stem, 
greatly magnified. 

Vitra (SPoROBOLUS) CRYPTANDRA, Torr.—Nevada, Arizona, and Utah, 
1871, and 1872; Arkansas Valley, 1873 (1078). Var. rtexuosus, Thurb., 
Nevada and Arizona, 1871 and 1872. In the variety, the panicle is longer 
and more slender, and the branches are capillary and flexuous. 

Vira (SPoROBOLUS) ArRoIDES, Trin. (Watson’s Botany 40th Parallel).— 
Called salt-grass and used for pasturage. Grows in alkaline soil. Nevada, 
1871 and 1872; Colorado, 1873 (1079); Deer Springs, Arizona, 1874 
(185) ; Albuquerque, N. Mex., 1874 (122); Sulphur Springs, Arizona, 1874 
(550). The leaves of this species and also of the preceding furnish a 
strong fibre, which might be utilized in making paper or cordage. 

VILFA (SPOROBOLUS) ASPERIFOLIA, N. & M.—Nevada and Utah, 1871 
and 1872; Cottonwood Creek, Colorado, 1873 (1081); Saguache Creek, 
Colorado, 1873 (1082); Sanoita Valley, Arizona, 1874 (692). No. 1082, 
from Colorado, is a very luxuriant form, in which many of the specimens 
have 2-3-flowered spikelets. Many of these have the grain affected with 
a black smut. No. 692 is a long-stemmed, procumbent form. 

Vira (SPoROBOLUS) RAMULOSA, H. B. K. (Watson’s Botany of the 40th 
Parallel).—Saguache Creek, Colorado, 1873 (1080). 

VILFA TRICHOLEPIS, Torr. (Synopsis of Flora of Colorado).—Mount 
Graham, Arizona, 1874 (745); Sierra Blanca (801). Called bunch-grass 
in Arizona; makes an excellent forage (Dr. Rothrock). 


CATALOGUE. 283 


Vitra RIGENS, Trin. ?—Culm erect, 2-3° high, simple; leaves erect, 
coriaceous, convolute, pungent; radical ones very long (1° or more); 
panicle strict, erect, 1-1$° long, interrupted below, the base frequently 
included in the upper sheath; rays short, appressed, floriferous to the 
base; spikelets 2’ long, smooth; inferior glume one-fourth shorter than 
the valve. Arizona, 1871 and 1872. 

AGROSTIS PERENNANS, Tuck. ?—Wet ground among the timber; Colo- 
rado, 1873 (1085). 

Agrostis scaBra, Willd—Low ground, Twin Lakes, Colorado, 1873 
(1083) ; South Park, Colorado, 1873 (1084) ; Willow Spring, Arizona, 1874 
(225). A very slender form. 

AGRosTIS EXARATA, Trin. (Watson’s Botany 40th Parallel)—Twin 
Lakes, Colorado, 1873 (1086); Camp Apache, Arizona, 1874 (258). 

AGROSTIS VERTICILLATA, Vill.—Root fibrous, culm procumbent, genic- 
ulate at the rooting or ascending nodes, sheaths smocth or pubescent, ligule 
1-2” long; leaves lanceolate-linear, 1-3’ long, 1-3’ broad, scabrous on 
the margins and above, rarely glabrous; panicle dense, 1-4’ long, more 
or less interrupted below; rays more or less verticillate (3-8 together), at 
the base branching and densely floriferous; glumes acute, nearly equal, 
1-nerved; palets subequal, awnless, 4 to $ shorter than the glumes. 
Bowie, Arizona, 1874 (449); Central New Mexico, 1874 (114). 

AGROSTIS VULGARIS, With—Twin Lakes, Colorado, 1873 (1087); 
probably introduced. 

MUHLENBERGIA DISTICHOPHYLLA, Kunth—Root firm, fibrous; culm 


Camp 


erect, 3-4° high, smooth, compressed, sheathed at the base by the dis- 
tichous, coarse sheaths; leaves very long, rigid, flat or somewhat involute, 
compressed at the base, scabrous on the margin and keel; panicle often 
1° or more long, contracted; rays solitary, thin, appressed, branched ; 
glumes subequal, scabrous on the back, shorter than the palets; inferior 
palet 3-nerved, short pilose on the margin below; apex prolonged into a 
bristle 2$ to 5” long; superior palet 2-nerved. The awn is wanting in 
some forms.—Rocky Canon, Arizona, 1874 (282); an awnless form (283). 

MusurenserGiA Texana, Thurb. (Synopsis of Flora of Colorada, p. 
144).—Arizona, 1871; Cienega, Arizona, 1874 (574). 


284 BOTANY. 


MUHLENBERGIA PUNGENS, Thurb. (Proc. Acad. Phil. 1863, aioe 
Synopsis of Flora of Colorado, p. 144)—Fort Garland, Colorado, 1873 
(1088). 

MUHLENBERGIA GRACILLIMA, Torr. (Syn. of Flora of Colorado, p. 144).— 
San Luis Valley, Colorado, 1873 (1091). 

MUBLENBERGIA GRACILIS, Trin. (Steudel, Gram. p. 179).—Root fibrous ; 
culm erect, slender, branching at the base, 8’ to 15 or 24° high, minutely 
scabrous, as well as the sheaths; leaves erect, narrowly linear, 1-12’ long, 
plane or convolute, rigid, retrorsely scabrous; panicle contracted, 2-8’ long; 
branches solitary, appressed; pedicels very short; glumes ovate, the lower 
1-nerved and acuminate, the upper 3-nerved and 3-toothed, the teeth awl- 
pointed ; palets lance-oblong, 2” long, nearly equal, minutely scabrous, or 
somewhat pubescent on the nerves below, the upper with an awn 2-6” 
long—Twin Lakes, Colorado, 1873 (1089). The species as here defined 
embraces several varieties, two of which are represented in the collections. 

MUHLENBERGIA GRACILIS, Trin., var. BREVIARISTATA—Czespitose, low 
(8-12’ high), often growing in ring-like patches; leaves very short, 1-3’, 
involute and rigid; panicle short, 2-5’, very close; awn of the upper palet 
about its own length—Twin Lakes, Colorado, 1873 (1098). 

MUHLENBERGIA GRACILIS, Trin., var. MAsor.—Culm tall, 2 to 24°, slen- 
der; leaves 6 to 8’ long; panicle 6 to 8’ long, lax, strict; glumes half as 
long as the palets; palets equal, minutely scabrous; awn 3-4 times as 
long as the palet—Mount Graham, Arizona, 1874 (744). These forms 
seem to be sufficiently distinct for species, and may have been described 
under other names. 

Muutenseraia sytvatica, T. & G., var riexuosa, Vasey, perhaps 
a new species. It is 731, C. Wright, New Mexico—Culms about 2° long, 
slender, branching from the base and the lower half of the culm, the 
branches also floriferous; leaves narrow, 3’ long; panicle graceful, droop- 
ing, loose, somewhat contracted above, 3-5’ long; branches mostly single 
(below somewhat distant), lower ones 14/ long, divided, and flowering to 
the base; pedicels very short; glumes 2 to # the length of the flower, 
scarious, lanceolate, acute, 1-nerved, shortly 2-toothed, or with 1 or 2 short 
hairs (sete) at the apex, scabrous on the midrib; palets conspicuously 
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pubescent below, especially on the nerves, nearly equal, lower one 3-nerved, 
upper 2-nerved; awn 7 to 10” long. Panicle looser and awns longer 
than in M. sylvatica—Camp Crittenden, Southern Arizona, 1874 (681). 

Vasrya comata, Thurb. (Watson’s Botany 40th Parallel).—Gravelly 
shores, Twin Lakes, Colorado, 1873 (1092). 

CALAMAGROSTIS CANADENSIS, L., var. RopusTa.—A- robust form, ap- 
proaching C. Langsdorffii, 'Trin—Twin Lakes, Colorado, 1873 (1098). 

Caxtamacrostis stricta, Trin—-Twin Lakes, Colorado, 1873 (1096). 
Saguache Creek, Colorado, 1873 (1097). 

CALAMAGROSTIS STRICTA, var. ROBUSTA.—Culms 2° high, stout, sca- 
brous, as are the leaves and sheaths; leaves erect, 10-15’ long, plane or 
somewhat involute, slender pointed; panicle strict, rigid, rather dense; 
spikelets larger and coarser than in the preceding. This approaches C. 
confinis.—It occurs in many collections from the Rocky Mountain region. 
Twin Lakes, Colorado, 1873 (1099). Some specimens are affected with 
an ergot (1101). 

CALAMAGROSTIS STRICTA, var. BREVIOR.—Very near the preceding 
variety, but with shorter, more rigid culms, and panicle partly included in 
upper sheath. This was in an earlier report referred to C. Lapponica, 
Trin.—Mosquito, Colorado, 1873 (1098). 

CALAMAGROSTIS syLVATICA, DC. (Watson’s Botany 4(th Parallel, 
Synopsis of Flora of Colorado).—Mosquito, Colorado, 1873 (1094) ; South 
Park, Colorado (1095). 

Eriocoma cuspipata, Nutt. (Watson’s Botany 40th Parallel, Synop- 
sis of Flora of Colorado).—Nevada and Arizona, 1871 and 1872; Denver, 
Colorado, 1873 (1102). : 

Oryzopsis micrantHa, Thurb. (Synopsis of Flora of Colorado).— 
Santa Fé, N. Mex., 1874 (44). 

Stipa AvENACEA, L.—Camp Grant, Arizona, 1874 (456). 

Stipa comata, Trin. (Watson’s Botany 40th Parallel).—Agua Azul, 
N. Mex., 1874. 

Sripa spartea, Trin.—Utah, 1871 and 1872; Twin Lakes, Colorado, 
1873 (1103). 

Stipa viripvuta, Trin. (Watson’s Botany 40th Parallel, Synopsis Flora 
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of Colorado).—Twin Lakes, Colorado, 1873 (1104); Arkansas Valley 
(1105); Mosquito, Colorado (1106); alpine woods, Colorado (1107 and 
1108). 

Stipa Moneorica, Turez. (Watson’s Botany 40th Parallel, Synopsis 
of Flora of Colorado).—Twin Lakes, Colorado, 1873 (1100). 

Sripa pennata, L., var.—This species, of which little was collected, is 
easily distinguished by the awns, which are 6 inches or more long, twisted 
for 13-2 inches below, the upper part flat and beautifully plumose- 
pennated.—Arizona. Locality not recorded. 

STIPA OCCIDENTALIS, Thurb. (Watson’s Botany 40th Parallel).—Nevada, 
1871 and 1872. 

ARISTIDA PURPURASCENS, Poir.—Arizona, 1871 and 1872. 

ARISTIDA PURPUREA, Nutt. (Watson’s Botany 40th Parallel, Synopsis 
Flora of Colorado).—Camp Bowie, Arizona, 1874 (481); Camp Grant, 
Arizona, 1874 (374). 

ARISTIDA PURPUREA, Nutt., var. LoNGISETA. (A. longiseta, Steud.)—Per- 
haps a distinct species —Denver, Colorado, 1873 (1110); Santa Fé, N. 
Mex., 1874 (1). 

AristipA HumpotpTiana, Trin. (A. divaricata, H. B. K.)\—Root fibrous; 
culms czespitose, erect, simple, 1-2° high; leaves convolute, rather short 
and rigid; panicle about 1° long, sheathed at the base, rays rather rigid, 
in twos or threes, mostly long (3-6’), flower bearing above the middle, 
inferior ones erect, superior ones open or spreading, most of the branch- 
lets with 2-3 spikelets each; glumes equal or nearly so, acute or awl- 
pointed, 5-6’ long, purplish, equal to the flower or slightly longer; palet 
scabrous; awns sub-equal, middle ones about 8”, lateral ones 4-5’ long.— 
Cottonwood, Arizona, 1874 (348). F 

SPARTINA GRACILIS, Trin. (Watson’s Botany 40th Parallel, Synopsis 
Flora of Colorado).—Nevada, 1871; Saguache, Colorado, 1873 (1111). 

PievrapHis Jamusu, Torr. (Watson’s Botany 40th Parallel, Synop- 
sis Flora of Colorado).—Arizona, 1871 and 1872; Santa Fé, N. Mex., 1874 
(17); Agua Azul, N. Mex., 1874 (132). 

BoureLoua CURTIPENDULA, Gr.—Arizona, 1871 and 1872; Camp Crit- 
tenden and Cienega, Arizona, 1874 (284, 586, 677). 
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BouTeLova GRAcILis, Hook.?—Low, 6-12’, densely czespitose, much 
branched at the base; leaves short (1-2'), flat; spike with 6-10 slender 
spikelets, about 4’ long, nearly sessile, with two to three sterile flowers or 
bractlets, one perfect flower, and a rudiment which is 3-awned and longer 
than the perfect flower. This species is related to B. curtipendula, but much 
smaller and more delicate.-—Riley’s Well, Arizona, 1874 (701). [A sparse 
but good forage —J. T. R.] 

BoutEtovua Potystacuya, Benth.—Culms low, czespitose (about 6-12’), 
smooth; leaves 1’ long, acute, ciliate at the top of the sheath; racemes 
numerous, graceful; spikes 7-5, subsessile, 4-6’ long, erect; spikelets 3 to 
2’ long; rachis compressed, margin minutely puberulent; flowers in two 
series on the rachis; glumes hyaline, lower one small, upper one with a 
short awn; palets 2-lobed, the lower with 3 awns, upper with 2, rudiments 
with 3 awns, which equal those of the flower—Arizona, 1871 and 1872; 
Gila Valley, 1874 (770, 352). 

BouTELOUA POLYSTACHYA, var. MAJOR ?—I use this name provisionally 
to designate a grass larger in all its parts than the preceding. Culms 1-13° 
high; racemes with mostly 5-7 spikelets, which are about 1’ long, rather 
on one side of the culm, sessile or nearly so, about 1’ distant; culms some- 
what branched below, rather leafy; leaves flat, 3-4’ long, scabrous on the 
margin. Probably this has been described as a distinct species——Sanoita 
Valley, Arizona, 1874 (691, 347). 

BoureLova Humpotpriana, Griseb. ?—Under this name I have placed 
specimens from New Mexico, because of their correspondence to Cuban speci- 
mens of that name in the Herbarium. I do not know where the description 
is given. The grass is about 14° high, upper leaf very short; raceme 2-3’ 
long, of 4-6 spikes, each of which is about 3’ long, wide at the top, tapering 
below, of 4-6 long awned spikelets—Camp Bowie, Arizona, 1874 (484). 

Boutetoua guncirouia, Lag—Culms 14-2° high, much branched 
below, leafy; leaves broadly linear-lanceolate, 4-6’ long, rather stiff, 
smooth panicle or raceme of 6-12 distant, rather coarse spikes, $—#' 
long, each of 5-7 spikelets; glumes lanceolate, nearly as long as the per- 
fect flower, acute, scabrous on the mid-nerve; lower flower perfect, upper 
ones staminate; lower palets of perfect flower tridentate, its terminal awn 
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little exceeding the palet, lower palet of sterile fl. with 3 long, coarse awns 
8” long (2024, Coll. C. Wright, N. Mex., 1851). 
1874 (484 bis). 
Boureioua oLicostacuys, Torr.—Utah, 1871 and 1872. Twin Lakes, 
Colorado, 1873 (1113). Sulphur Springs, Arizona, 1874 (548). 
Bouretoua uirsuta, Lag.—Chiricahua, Arizona, 1874 (512). 
BoutTELoua Fana, Torr.—Leaves glabrous; spikes 2-3, oblong, falcate, 


Camp Bowie, Arizona, 


spreading; rachis nearly half the length of the spikes; upper glume nearly 
as long as the perfect flower, with two rows of pilifercus glands on the 
back; lower palets deeply 3-cleft, the segments lanceolate and mucronate, 
hairy on the margin, neutral flower of two truncate emarginate valves, 
with a 2-valved rudiment of a third flower, and 3 short, stout awns 
(Torrey in Emory’s Report)—Arizona, 1871 and 1872. 

Cutoris ALBA, Presl—Spikes umbellate-fasciculate, numerous (8-12), 
the peduncle enclosed in a broad, compressed sheath; spikelets 2-flowered; 
upper glume nearly as long as the flowers, 2-toothed, with a short awn 
between the teeth; lower palet of the perfect flower obscurely 3-nerved, 
gibbous in the middle, the margin ciliate, with long hairs toward the sum- 
mit; awn 8 times as long as the palets; neuter flower broad and truncate, 
enclosing a short aristiform rudiment (Torrey in Emory’s Report).— 
Nevada and Arizona, 1871 and 1872. Cienega, Arizona, 1874 (578). 

BucuLoe pactyLoives, Eng. (Synopsis Flora of Colorado).—Summit, 
Colorado, 1873 (1115) 

TRICUSPIS PULCHELLA, Torr—A beautiful little grass, with densely 
cespitose culms and few-flowered panicles, which are crowded among the 
fasciculate leafy branches (Torr.). Leaves plane, subulate rigid, scabrous; 
panicles subspicate, terminating the leafy branches; spikelets 6—7-flowered; 
glumes lanceolate, acuminate, smooth, equal; lower valve oblong, white- 
hairy along the middle and base, apex bifid, awned between the lobes; 
awn straight, exceeding the lobes; upper valve oblong, acute-—Arizona, 
1871 and 1872. Cienega, Arizona, 1875 (575). 

GRAPHEPHORUM FLExUosuM, Thurb. (Synopsis of the Flora of Colo- 
rado).—Fort Garland, Colorado, 1873 (1116). 

Ke erta cristata, Pers.—Chiricahua, Arizona, 1874 (516). 
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Eatonia optusata, Gr.—Utah, 1871 and 1872. Cave Spring, Arizona, 
1874, and Zuni (194). 

Meuica mutica, Walt., var. GLABRA. 
1874 (805). 

Meuica stricta, Bol. (Watson’s Botany 40th Parallel)—Nevada, 1871 
and 1872. 

Meuica BuLposa, Gey. (Synopsis Flora of Colorado)—Nevada, 1871 
and 1872. 

Guryceria NERVATA, Trin —Twin Lakes, Colorado, 1873 (1121). Santa 
Fé, N. Mex., 1874 (71). A large form, Mount Graham, Arizona, 1874 (428). 

GLYCERIA ATROIDES, Thurb. (Synopsis of Flora of Colorado).—Saguache 
Creek, Colorado, 1873 (1120). 

Guyceria pistans, Wahl.—Santa Fé, N. Mex., 1874 (34). 

BrizopyruM spicatum, Hook., var srrictrum, Gr—Nevada and Utah, 
1871 and 1872. Saguache Creek, Colorado, 1873 (1123 and 1124). 
Covero, N. Mex., 1874 (105). Alcadonis, N. Mex. (84). 

CaTaBROsA aquatica, Beauv. (Synopsis Flora of Colorado, Watson’s 
Botany 40th Parallel).—Near Gray’s Peak, Colorado, 1873 (1122). 

Poa aupina, L.—Mosquito, Colorado, 1873 (1126). South Park, Colo- 
rado, 1873 (1127). This I take to be the true alpina, characterized by the 
short ovate panicle, and the broad, flat, thick and short, radical leaves. 


Sierra Blanca, Arizona, 


Poa Anpina, Nutt—Culms tufted, erect, rigid, smooth or scabrous, 
6’ to 2° high, leafy at the base; leaves rigid, scabrous, flat or usually 
convolute, generally glaucous, cauline ones with very short or almost obso- 
lete blades; panicle usually narrow, spike-like and close, or oblong and 
somewhat expanded, 2-5’ long; rays chiefly in threes, almost sessile, 
or short-stalked; spikelets about 3’ long, ovate, 3—-5-flowered; glumes 
nearly equal, acute, about 2’’ long, smooth, hyaline and (generally) purple- 
tinged, except on the keel, compressed, 1-nerved, or the upper indis- 
tinctly 3-nerved and broadest at the middle; flowers compressed and 
keeled, not webbed at the base ; lower palet 2-24’’ long, obtuse or acutish, 
indistinctly or plainly 3-nerved; keel curved, scarious and generally pur- 
plish above, very light green below, smooth or softly puberulent, except on 
the keel and margins, which are more or less pubescent. This grass, which 
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is supposed to be the Poa Andina of Nuttall, is exceedingly variable and 
puzzling. It embraces several varieties, two of which are represented in 
this collection, viz: Var. sprcata.—Radical leaves rigid, involute, scabrous, 
pungently pointed, 3 to 9’ long; panicle narrow and spike-like; branches 
sessile or nearly so—Colorado, 1873 (1135, 1136, 1137). Var. masor.— 
Panicle oblong; branches short; flowers larger and paler—Arizona, 1872 ; 
Colorado, 1873 (1133, 1134). 

Poa TENuIFoLIA, Nutt. (Watson’s Botany 40th Parallel, Synopsis Flora 
of Colorado).—This species presents a great variety of forms, some of 
which may yet require to be made distinct species. The general characters 
may be stated as follows: culms tufted, 1-2$° high, stout: or slender, 
glabrous or with the leaves and sheaths more or less scabrous; leaves 
narrowly linear, 1-10’ long, ligule short or elongated; panicle erect or 
slightly bending, narrow or somewhat open and spreading, 2-6’ long; 
branches 2-5 together, scabrous, of unequal length; spikelets 2—5-flow- 
ered, glumes keeled, lanceolate or ovate-lanceolate, acute, scarious-mar- 
gined, upper one 3-nerved, lower 1-nerved; flowers very narrow, linear or 
linear-lanceolate, scarcely keeled, convex on the back, obtuse or acutish, 
scarious, and bronze-tinged at the apex, puberulent or finely pubescent, 
obscurely nerved, not webbed; flowers readily separating at the joints. 
The grain is extensively gathered by the Indians for food. The following 
forms or varieties occur in the collection: Var. r1igmpa, Nevada, 1872, 
Colorado, 1873 (1138 and 1140); var. ELoNeaTA, panicle linear, 5-6 inches 
long; Nevada, 1872; Colorado, 1873 (1141). 

Poa pratensis, L.—Colorado, 1873 (1125); Santa Fé, N. Mex., 1874 
(19); and, what seems to be a slender form, in bogs, Twin Lakes, Colo- 
rado, 1873 (1131). 

Poa serotina, Ehrh.—Twin Lakes, Colorado, 1873 (1130); also var. 
LAXICAULE, ‘I'win Lakes, Colorado, 1873. 

Poa cmsia, Sm.?, var. r1gipA.—Mosquito, Colorado, 1873 (1142) ; 
South Park, Colorado, 1873 (11438). 

Poa taxa, Heenke?—Colorado, 1873 (1128). Var. minor, Hall’s 
post-office, Colorado, 1873 (500, J. Wolf). 

PoA FLEXUOSA, var. OCCIDENTALIS —Twin Lakes, Colorado, 1873 
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(1132). Culm 2-3°, erect, rather stout; culm-leaves broadly linear (8—5’ 
long, 3” broad), gradually tapering to a point, rather scabrous; sheaths 
mostly smooth, shorter than the internodes ; panicle 4-8’ long; rays 2-5 
together, mostly in twos or threes, 2—-3' long, and capillary, smooth or 
slightly scabrous, diverging, flower-bearing mostly for the upper third; 
spikelets 3-5-flowered, light green, rather loose ; glumes acute, thin, smooth, 
except slightly hispid on the keel, obscurely nerved; lower palet distinctly 
3-5-nerved, slightly pubescent, rather more so on the keel and margin 
below, acutish. 

Poa Wueeteri, Vasey.—Culms 14-2 feet high; radical leaves rigid, 
involute and cuspidate-pointed, 5-10 inches long; culms from running root- 
stocks like Poa brevifolia, Muhl., and having a panicle like that with capil- 
lary branches in pairs; flowers acute, not webbed.—South Park, Colorado, 
1873 (1131).—Piare XXVUI. Fig. 1. Natural size. 2. Spikelet, mag- 
nified 5 diameters. 3. Upper floret, with rudiment, magnified 7 diameters. 

Poa arctica, R. Br.—Culms 145-2° high, erect, _slender, very smooth, 
as are the sheaths and leaves; leaves about 2 on the culm, 2-3’ long, 
narrow-linear; panicle 4-5’ long; rays simple or in pairs, capillary, lower 
ones 2-3’ long, rather distinct, spreading and reflexed with age, branched 
near the extremity with few spikelets; spikelets mostly 3-flowered ; 
glumes broadly ovate, rather acute, purple-margined; flowers ovate, acute, 
obscurely 3-5-nerved, smooth, except pubescent on the keel and lateral 
nerves, slightly webbed.—Along mountain streams. Twin Lakes, Colo- 
rado (1144 and 1145). 

Eracrostis Pursnu, Bernh.?—Nevada, 1871 and 1872; Camp Lowell, 
Arizona, 1874 (1004). 

Eracrostis prtosa, Beauv.—Saguache Creek, Colorado, 1873 (1146). 

ERAGROSTIS POMOIDES, var. MEGASTACHYA, Beauv.—Ash Creek, Ari- 
zona, 1874 (305). Var. FoLtosa, Cienega Creek, Arizona, 1874 (591). 

Festuca ovina, L.—Utah, 1871 and 1872; Colorado, 1873 (1149). 

Festuca ovina, L., var. puRIuscULA—Twin Lakes, Colorado, 1873 
(1150). | 
Festuca ovina, L., var—Mount Graham, Arizona, 1874 (424). 
Festuca ovina, L., var. aristara—South Park, Colorado, 1873 (1148). 
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Festuca ovina, L., var. TENUIFOLIA.—South Park, Colorado, 1873 
(1151). 

Festuca ovina, L., var. BREVIFOLIA, Watson.—Mount Lincoln, Colorado, 
1873 (1152). . 

Festuca TENELLA, Willd—Denver, Colorado, 1873 (1147); Santa 
Fé, N. Mex., 1874 (74). 

Festuca THursert,* Vasey.—Culm 2-24 feet high, erect, ceespitose, 
smooth, 2—4-leaved; leaves rigid, involute, 6’ long, scabrous; radical leaves 
numerous, involute, rigid, 1-14° long, very scabrous on the margin, sheaths 
somewhat membranaceous ; blade deciduous when old; panicle compound, 
3-5’ long, a little drooping, of 4-5 nodes; branches or rays single or in 
pairs, slender, 2-4’ long, spreading when ripe, branching at or below the 
middle; spikelets purplish, oblong-lanceolate or cylindrical when young, 
broad above when expanded, 3-5-flowered, 5-6” long, slightly scabrous 
under the lens; glumes thin, membranaceous, 4 shorter than the flowers, of 
nearly equal length (2”), obtuse or acutish, upper one convex, not com- 
pressed, obscurely nerved, lower one slightly keeled; flowers cylindrical, 
convex, not compressed; outer palet obscurely 5-nerved, 3” long, lanceo- 
late, acute or short cuspidate, minutely scabrous; inner palet narrow, 
slightly hispid on the keels, equalling the outer, sometimes bifid at the apex. 

This species in several preceding collections from the Rocky Mount- 
ains has been called Festuca scabrella, Torr., but upon careful comparison 
of the figure and description of that species in Hooker's Fl. Bor. Am., I am 
satisfied that this is a different species—Twin Lakes, Colorado, 1873 
(1153); South Park, Colorado (1154)—Pxiare XXIX. Natural size. 
Fig. 1. Spikelet, magnified 5 diameters. 2. Upper glume. 3. Lower 
glume 4. Upper palet. 5. Lower palet. 

Bromus ciuiatus, L., var. purcans?—Utah, 1871 and 1872; Twin 
Lakes, Colorado, 1873 (1155 and 1156); Sierra Blanca, Arizona, 1874 
(802). 

Var. Monranus.—T win Lakes, Colorado, 1873 (1157); Mount Graham, 
Arizona, 1874 (435). 

Bromus BREVIARISTATUS, Thurb.? (Watson’s Botany 40th Parallel).— 


*[See, also, Botanical Gazette, vol. 2, No. 1.—J. T. R.] 


CATALOGUE. 293 


Near Gray’s Peak, Colorado, 1873 (1158). This differs somewhat from the 
plant described by Hooker, but is probably only a local variety. 

PHRAGMITES communis, L.—Utah, 1871 and 1872. 

LEPTURUS PANICULATUS, Nutt—Denver, Colorado, 1873 (1178); San 
Carlos Creek, Arizona, 1874 (777). 

Triticum REPENS, L.—Nevada and Utah, 1871 and 1872; Twin Lakes, 
Colorado, 1873 (1166); Santa Fé, N. Mex., 1874 (35); Agua Azul, 1874 
(103). 

Var. TENERUM.—Cave Springs, Arizona, 1874 (195). 

Var. gLaucum— Cottonwood Creek, 1873 (1167). 

Var. compactum.—Twin Lakes, Colorado, 1873 (1168 in part). 

TRITICUM VIOLACEUM, Hornem.—Culms erect, 2°; leaves rather rigid, 
erect, inclined to be convolute; panicle erect, 4—5’ long; spikelets 3-5- 
flowered; glumes tapering into an awn longer than the body, 5—7-nerved ; 
lower palet obscurely 5-nerved, with an awn longer than the palet, the 
upper one obtuse, ciliate on the margins; flowers more or less tinged. 
Perhaps only a form of T. caninum, L.—Twin Lakes, Colorado, 1873 
(1168). 

Triticum caninum, L.—Twin Lakes, Colorado, 1873 (1169). 

Horpeum susatum, L.—Nevada and Utah, 1871 and 1872; Saguache, 
Colorado, 1873 (1164). 

Horpreum pratense, Huds.—South Park, Colorado, 1873 (1165). 

Extymus Canapensis, L.—Utah, 1871 and 1872; Rocky Cation, Ari- 
zona, 1874 (297); Chiricahua, Arizona, 1874 (526). 

Exymus Srranton, Schultz (Watson’s Botany 40th Parallel, Synopsis 
Flora of Colorado).—Denver, Colorado, 1873 (1161); South Park, Colo- 
rado (1163); Twin Lakes, Colorado, 1873 (1162); Arizona, 1874. 

EyMmus conpensatus, Presl (Watson’s Botany 40th Parallel, Synopsis 
Flora of Colorado).—Nevada and Utah, 1871 and 1872; Grant Creek, 
Colorado 1873 (1160). 

DantuontiA sericea, Nutt—Twin Lakes, Colorado, 1873 (1170) ; also a 
small form, which is perhaps D. spicata, South Park, Colorado, 1873 (1171). 

TRISETUM suBsPICATUM, Beauv.—North Pass, Colorado, 1873 (1172); 
Baker’s Mine, Colorado, 1873 (1173). 
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TRISETUM ALPESTRE, Beauy.—This is chiefly distinguished from YT. 
subspicatum by its slender, open, spreading panicle. It corresponds well 
with European specimens of 7. alpestre—Twin Lakes, Colorado, 1873 
(1174).—Priate XXVII. Fig. 4. Natural size. 5. Spikelet, magnified 6 
diameters. 6. The same, with glumes removed. The figure should have 
shown a slight pubescence on the pedicel of the upper floret. 

TrisetuM Wo.ri.—Culms erect from a decumbent base, 1$—2° 
high, smooth above; leaves flat, upper ones short, lower ones 4-6’ 
long, somewhat scabrous, ligule lacerate; flowers in an upright, close, 
almost spicate panicle, which is 2-4’ long, 1-2 rays at each joint;. spike- 
lets lanceolate, 2-flowered, and with rudiment or continuation of the 
rachis half as long as the upper flower, the rachis and filament villous; 
glumes lanceolate, membranaceous, acuminate, equalling the flowers, 
which have a few hairs at the base; lower palet lanceolate, acuminate, 
slightly split or 2-toothed at the apex, obscurely 5-nerved, bearing near 
the point a straight appressed awn, equalling or a little exceeding the palet; 
upper palet rather shorter; grain oblong-linear, nearly as long as the palets. 
This obscure grass was collected by Mr. E. Hall in the Rocky Mountains, 
and in his collection was mixed with Poa tenuifolia; it was also collected 
by the writer in 1868, on the expedition of Major Powell, and distributed 
as No. 693 in his collection. Very fine specimens were also collected in 
Middle Park, Colorado, in 1874, by Prof.G. H. French. It is at least very 
close to, if not identical with, Graphephorum melicoides, some specimens of 
which from Mount Kineo, Maine, show the short awn on the lower palet.— 
Twin Lakes, Colorado, 1873.—Puate XXVII. Fig. 1. Natural size. 2. 
Spikelet, magnified 5 diameters. 3. A floret, showing the palets and the 
linear seed, enlarged 5 diameters. 

Arra cmspitosa, L., var. mMonrana.—The Rocky Mountain forms of 
this species vary from the description in having involute instead of flat 
leaves, but rather thick and coarse, unlike the bristle-form leaves of A. 
flexuosa, and usually also in having longer awns than are described.— Utah, 
1871 and 1872. South Park, Colorado, 1873 (1175). Willow Spring, 
Arizona, 1874 (230). 

HierocuLoa sorearis, R. & S—South Park, Colorado, 1873 (1176). 
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BeckMANNIA ERUCZFORMIS, Host. (Watson’s Botany of 40th Parallel, 
Synopsis Flora of Colorado).—Saguache Creek, Colorado, 1873 (1177). 
Zuni, N. Mex., 1874 (163). 

Panicum oprusum, H. B. K.—Culms erect, about 18’ high, rather 
rigid; leaves linear, rigid, 3-6’ long; sheaths smooth; panicle erect, 5-6 
long, of 5-7 appressed branches; spikelets in pairs, sub-imbricated, obovate, 
obtuse, smooth; inferior flower of 2 palets, triandrous; perfect flower nar- 
row, longitudinally striate. Plant glabrous and somewhat glaucous. Rachis 
narrowly linear, very flexuous—Sulphur Springs, Arizona, 1874 (549). 

PaNICUM MAXIMUM, var. BULBOSUM, Jacq.—Root bulbous; culm erect, 
3-4° high, rather wiry, naked above, glabrous; leaves narrowly linear, 
erect, 3-4’ long, smooth, or somewhat scabrous; panicle 3-6’ long, 
strict; rays mostly single, strict, distant, branched to the base, sparsely 
flowered; spikelets mostly sessile, or very short-peduncled, ovate, acutish; 
glumes thin, purplish, obtuse, the lower about half as long as the perfect 
flower, upper one 5-nerved; sterile flower of two thin. palets; perfect 
flower ovate-oblong, smooth—Rocky Canon, Arizona, 1874 (296 and 298). 

PanicuM CRUS-GALLI, L.—Camp Crittenden, Arizona, 1874 (668). 

Panicum teucopHaum, H. B. K. (P. lachnanthuwn, Torr.) —Culm 
ascending, branched below, glabrous, 1$-2° long; leaves flat, 4-6’ long; 
sheaths hairy; panicle oblong, erect, 3-6’, the branches alternate and 
loosely racemose; all the spikelets pedicellate, oblong; inferior glume 
very short, glabrous ; the superior and the inferior palet of the abortive 
flower much attenuate and somewhat awned at the tip, densely cov- 
ered with very long, white, silky hairs ; perfect flower ovate-lanceolate, 
acuminate and mucronate, glabrous, finely striate, and dotted longi- 
tudinally—Arizona, 1871 and 1872. Camp Bowie, Arizona, 1874 (489). 

Sprarra caupaTa, R. & 3 Culm erect, 2°, flattened below, leafy ; 
leaves and sheaths retrorsely scabrous, flat, hairy at the mouth of the 
sheath, upper leaves involute-pointed ; panicle cylindrical, 4-6’ long, 
dense or loose and interrupted, pale green ; spikelets glomerate, oblong, 
acutish, 1/ long; glumes herbaceo-membranaceous, cordate, mucronu- 
late, lower one 4 to $ as long as the upper, upper one 5-7-nerved, per- 
fect flowers ovate, acute, finely punctate ; bristles upwardly serrulate, 
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4-6” long.—Gila Valley, Arizona, 1874 (834). Var. PaucIFLoRA much 
smaller and more delicate; leaves broader and shorter and not scabrous; 
panicle much smaller and looser, is 2096, C. Wright, N. Mex. Coll., 1851 and 
1852. 

Heropus puncrarus, Nees—This differs from Panicum in having 
clavate, torulose pedicels, and in the absence of the inferior glume. Culm 
erect, 2-3° from a decumbent base, somewhat pubescent at the nodes, 
ligule a short pubescent fringe; leaves lanceolate-linear, 6-10’ long, 3-5’ 
wide, smooth; panicle 6’ long, of 5-10 erect, sessile branches; axis and 
rays pubescent; pedicels clavate, with a short ring-like torus; spikelets 
13-2” long, acuminate, finely pubescent; glume and sterile flower pointed ; 
perfect flower oval or oblong, mucronulate, punctate——Cienega, Arizona, 
1874 (583). 

ANDROPOGON MAcROURUS, Michx.—Southern Nevada and Arizona, 
1871 and 1872. 

ANDROPOGON ARGENTEUS, [Ell.—Arizona, 1871 and 1872. Sulphur 
Springs, Arizona, 1874 (547). 

ANDROPOGON scoparius, Michx.—Black River Flats, Arizona, 1874 (790). 

ANDROPOGON CILIARIS, Trin. (Elionurus ciliaris, H. B. K.)—This belongs 
to a section of Andropogon which is distinguished by having the spikes . 
solitary, lateral, and terminal. Root fibrous, red, aromatic ; culms czespitose, 
ascending or erect (3-4°), compressed; ligules short, ciliate; leaves nar- 
rowly linear or filiform-involute, glabrous, or pilose below; spikes 2-4’ 
long, jointed; male spikelet with a short, ciliate, margined pedicel; perfect 
spikelet sessile, the lower glume acutely bifid at the apex, white hairy 
externally.—Sanoita Valley, Arizona, 1874 (638). 

AnpRopoGon contortus, L. (Heteropogon hirsutus, Pers.) —This belongs 
to the same section as the preceding. Culm erect, branching, 1-2°, 2- 
edged below; sheaths and nodes glabrous; ligule short, truncate, ciliate ; 
leaves flat, sharp-pointed, scabrous; spikes solitary; rachis and pedicel of 
the fertile flowers hirsute; outer glume of male flower acute and pilose; 
awn long (3’).—Sanoita Valley, Arizona, 1874 (656). 

Sanoita Valley, Arizona, 1874 (689). 
IMPERATA ARUNDINACEA, Cyrill.—Spikelets in pairs, one sessile, the other 
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pedicelled, all fertile, articulate at the base; glumes 2, membranaceous, 
subequal, awnless, externally covered with long silky hairs; inferior flower 
of 1 hyaline palet; superior flower perfect, of 2 minute, hyaline, awnless 
palets; stamens 2, styles 2, elongated; stigmas plumose; panicle con- 
tracted, spike-form, cylindrical ; spikelets externally surrounded with long 
silky hairs; culm erect, 2—3°, and with the nodes and the leaves glaucescent 
and smooth ; leaves linear, setaceo-acuminate (1° or more long, 2’’ wide), 
rigid; panicle elongated-cylindrical, 4—8’.— Nevada, 1871 and 1872; 
Sanoita Valley, 1874 (656). 
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PREFACH. 


In this account of the Ferns of the Southwest, it has been thought best 
to give not merely a report of such as have been collected by the Surveys 
under Lieutenant Wheeler, but, including these, to make a full report of all 
the Ferns discovered hitherto in the regions lying west of the 105th degree 
of west longitude and south of the 40th degree of north latitude. Since 
many of the species are described only in works which are inaccessible to 
most collectors and amateurs of Ferns, it seems desirable to give reasonably 
full descriptions of all the species and genera which are not found in Gray’s 
Manual, and to even describe anew a few which are given in that work. 
The earliest knowledge of the Ferns of California was based on the collec- 
tions of Adelbert von Chamisso, who visited San Francisco in October, 1816. 
The Ferns which he brought home were described by Prof. Georg Fried- 
rich Kaulfuss in a little work called ‘“‘ Exyumeratio Fiticum”, published at 
Leipsic in 1824. Messrs. Lay and Collie, the botanists attached to Captain 
Beechey’s voyage in H. M. 8S. Blossom, made collections near San Fran- 
cisco and Monterey in 1827. Drs. J. S. Newberry, C. C. Parry, and J. M. 
Bigelow made some collections in 1850-1855, mostly about San Diego, 
though the latter also collected near the 35th parallel in 1853 and 1854, 
and Dr. Parry has continued his work in California and elsewhere to the 
present day. General Amos B. Eaton collected some Ferns in the neighbor- 
hood of Monte Diablo in 1855, and Professor Brewer botanized in many 
parts of the State in 1860-1864. Other persons who have collected Ferns 
more or less abundantly in California were Dr. A. Kellogg, Mr. Thomas 
Bridges, Prof. Henry N. Bolander, Messrs. Harford and Dunn, Mr. F. A. 
Miller, and Prof. Alphonso Wood, ete.; and recently good collections of 
‘Ferns have been received from Mr. J. G. Lemmon, Mrs. Ellwood Cooper, 
Dr. Edward Palmer, Mrs. Mary E. Pulsifer Ames, Mrs. R. M. Austin, Dr. 
Joseph T. Rothrock (of this Survey), Mr. Daniel Cleveland, and others. 
The Kerns of Arizona and New Mexico were first collected by the botanists 


of the Mexican Boundary Survey (Messrs. Parry, Bigelow, Wright, and 
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Schott), and more recently by Dr. Rothrock, upon this Survey, and by 
Mrs. Sumner, the wife of the commander of the United States forces at 
Camp Bowie. Dr. Edward Palmer and a few other persons have also sent 
Ferns from this region. In Western Texas and the eastern part of New 
Mexico, Mr. Charles Wright, Mr. August Fendler, and Mr. F. Lindheimer 
made large collections of plants, Ferns among them, between 1843 and 
1852. 

The Ferns of the mountains of Colorado have been collected by Dr. 
Parry and Messrs. Hall and Harbour in 1861-1864, by Dr. George Vasey in 
1868, and by other botanists of the Interior Department Surveys, by Prof. 
John Wolf, expedition of 1873 of this Survey, and especially by Mr. 
Townshend 8. Brandegee, who has resided several years at Cation City, 
Colorado. Other parties have from time to time made small collections in 
the same region. The Ferns of Northern Nevada and Utah, just on the 
border of the region embraced in the following report, were collected by 
Mr. Sereno Watson, of Clarence King’s Survey of the 40th parallel, and to 
a small extent in Utah by myself. From Southern Utah, Drs. Palmer and 
Parry have sent good collections. 

From Southern Nevada very little in the way of Ferns has been 
received. 

In order to extend the usefulness of this report, a few Ferns which 
occur either in Texas or in the extreme Northwest, outside of our assigned 
limits, and which are more or less likely to be found within them, are 
inserted in their proper places. 

Several additional species have been received while I have been pre- 
paring this report, and it is very probable that still other species will be 
discovered in the future. 

The genera Scolopendrium, Camptosorus, Struthiopteris, Onoclea, Dick- 
sonia, Schizea, Lygodium, and, most remarkable of all, Osmunda, have never, 
to my knowledge, been discovered in any part of the territory west of the 
Rocky Mountains. 

DANIEL C. EATON. 

New Haven, Conn., Sept. 22, 1877. 
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Orver. FILICE S. 


Susorver. POLYPODIACE #. 


Trsel POLYPODIEA. 


I. POLYPODIUM. Linn. 


Polypodium vulgare, Linn. 

Mountains of Colorado (Hall and Harbour, Vasey), and on rocks at the Twin Lakes, Wolf. 
Cottonwood Cafion, Wahsatch Mts., Watson. The Colorado plants are uniformly small as compared 
with the common eastern form, measuring from less than an inch up to three inches high, and pro- 
portionately narrow. The segments are small and numerous for the size of the plant. The Wahsatch 
specimens are rather larger, but narrow, and with very obtuse segments, much as in Oregon specimens. 
In British Columbia and Unalashka, the species nearly resumes its eastern character. 

Var. occidentale, Hooker. 

Frond ample; 6-10 inches long; segments long-pointed, sharply ser- 
rated towards the point; texture chartaceous.—Flor. Bor. Am. ii, p. 258. 


From San Francisco and Benicia northwards, often growing on trees. This form of the species 
scarcely deserves to be separated as a variety, especially since nearly similar forms occur in Europe, and 
more rarely in the Atlantic States. 


POLYPODIUM FALCATUM, Kellogg, Proc. Cal. Acad. i, p. 20, (P. Glycyrrhiza, D. C. Eaton, in 
Sill. Jour. July, 1856, p. 138), with larger and thinner fronds (12-15 inches long), the segments numerous 
(3-4 inches long), tapering from a broad base to a very slender point, sharply serrate, veins free, with 
mostly four veinlets, fruit-dots smallish, nearest the midrib, occurs outside of our limits, but may possibly 
be discovered within them.—Shoalwater Bay, Washington Territory, J. G. Swan. Port Orford, Oregon, 
Gen. A. V. Kautz. Usually on trees: considered a form of P, vulgare by Mr. Baker (Synopsis Filicum, 
p. 334). 

Polypodium Californicum, Kaulfuss. 

Rootstock creeping, chaffy with light-brown scales; stalks straw- 
colored when dry, fronds from ovate to oblong-lanceolate, pinnatifid to the 
midrib; segments numerous, mostly oblong-linear, the lower ones narrowed 
at the base and decurrent, the upper gradually smaller and closer placed, 
passing into the incised apex of the frond; texture papery-herbaceous ; 
veinlets 4—6 to each vein, the lowest veinlet bearing an ovoid or elliptical 
fruit-dot, the upper ones anastomosing occasionally near the margin of the 
segment.—Enum. Fil p. 102. P. intermedium, Hooker & Arnott, Bot. 


Beechey, p. 405. 


California, mostly near the coast, from San Diego and Guadalupe Island northward. Plant in 
general resembling P, vulgare, the fronds usually of ample size, 10-18 inches high, 3-5 inches broad. It 
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varies a good deal in outline, and in the shape of the segments, which are either obtuse or acute, entire 
or serrated. Plants found very near the sea have a somewhat thicker texture, more regularly anastomos- 
ing veinlets, and more elliptical fruit-dots, and correspond more closely with the character given by 
Kaulfuss. I was at one time disposed to think P. Californicum and P. intermedium distinct species, but 
on maturer study adopt the view of Hooker and Baker, that they are but one. 


Polypodium Scouleri, Hooker & Greville. 

Rootstock creeping, scaly; stalks pale-brown, stout; fronds very thick 
and coriaceous, fleshy when recent, broadly ovate, pinnatifid to the midrib; 
segments linear-oblong, obtuse, obscurely serrulate, the terminal one dis- 
tinct and often the longest; veinlets anastomosing regularly and forming a 
single series of large areoles; fruit-dots very large, borne near the costule 
on the upper segments only, or towards the ends of the middle segments 
also—tIcon. Fil. t. 56. P. carnosum, Kellogg, Proe. Cal. Acad. ii, p. 88, 
fig. 24. P..pachyphyllum, D. C. Katon in Amer. Jour. Sci. July, 1856, 
p: 138. 


On trees and stumps, more rarely on the ground, from Guadalupe Island (Dr. Palmer) to the 
neighborhood of Mount Shasta and Crescent City (Prof. Brewer), and northward to British Columbia. 
By far the finest of all our Polypodia; the fronds sometimes stand over 2 feet high, fleshy, evergreen, 
and with the fruit-dots (or sori) one-fifth of an inch in diameter. When the chaff has fallen from the 
rootstocks, they are seen to be glaucous-white and finely rugose. Gen. A. V. Kautz (then a lieutenant) 
noticed it growing on Firs at Port Orford, Oregon, in 1855, at the height of 150 to 200 feet above the 
ground. It was originally described from very small specimens with 5-9 segments, but Prof. Brewer 
collected it with as many as 27 and 29. 


II. GYMNOGRAMME. Desv. 


Sori (fruit-dots) oblong or linear, following the course of the veinlets, 
and, like them, either simple, forked, pinnated, or variously anastomosing, 
without indusium.—A large and not very natural genus, the species with 
fronds mostly of moderate size, and of nearly every possible shape, many 
with a hairy or tomentose surface, and some with a very beautiful white or 
yellow powdery coating to the under surface. Only two species are known 
to occur in the United States. 


Gymmogramme triamguiaris, Kaulfuss. 

Stalks densely tufted, slender, blackish-brown, polished, 6-8 inches 
long; fronds deltoid or 5-angled, 2~5 inches long and nearly as broad, pin- 
nate, the lower pair of pinnee much the largest, triangular, bipinnatifid, the 
rest oblong or lanceolate, more or less pinnately lobed or incised; segments 
obtuse, crenated: lower surface coated with a yellow or white powder, upper 
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surface smooth or minutely granular ; lines of fruit forking, bursting through 
the colored powder, and at length nearly obscuring it—Enum. Fil. p. 73 ; 


Hook. & Grev. Ic. Fil. t. 153 ; Hook. Fil. Exot. t. 10. 


Common in California, and said to occur as far northward as Vancouver Island, and to reappear 
in Ecuador. The plant from New Mexico referred to in the Botany of Whipple’s Expedition, p. 160, is 
probably Notholana Hookeri, which bears a considerable resemblance to small specimens of the present 
species. Commonly called California Gold-Iirn. The powder on the under surface of the frond is 
usually a clear sulphur-yellow, but varies from deep orange to a pure white. In Hooker’s Herbarium 
are specimens from Nuttall, with three MS. names, G. Oregona, G. viscosa, and G. pyramidata. 


Gymmnogramme hispida, Mettenius. 

Rootstocks creeping; stalks grayish, puberulent; fronds 5-angled, 1-3 
inches long and broad, hispid above, tomentose beneath, chaffy like the 
rachis with minute linear scales, pinnate ; lower pinnee much the largest and 
unequally triangular, again pinnated ; pinnze and lower segments lobed or 
crenated ; the lobes rounded and very obtuse, the basal ones adnate to the 
rachis or midrib, and forming an interrupted wing, alternating with the 
pinne; veins all free—Kuhn in Linnea, xxxvi, p. 72. G. podophylla, 
Hook. Sp. Fil v, p. 152, in part. G. pedata, Eaton in Robinson’s Catalogue, 
not of Kaulfuss. 


New Mexico (C. Wright, Mrs. Sumner), Arizona (Clarence King), and at the Chiricahua Mts., Dr. 
Rothrock.—This comes very near to G. pedata, Kaulfuss, with which I have heretofore confounded it; 
but it is sufficiently distinguished by the rounded segments, and especially by the decurrent basal lobes, 
which form an interrupted wing on the main and secondary rachises, much as in Phegopteris polypo- 
divides. 


Ill. NOTHOLZANA. R. Brown. 

Sori on the veins at or near their extremities, roundish or oblong, soon 
more or less confluent into a narrow marginal band, with no proper invo- 
lucre, but sometimes covered at first by the inflexed edge of the frond. 
Veins always free. Fronds of small size, 1—-3- or 4-pinnate, the under sur- 
face almost always either hairy, tomentose, chaffy, or pulveraceous. 


A genus of less than forty species, most abundant in dry, rocky places from New Mexico to Chile, 
but two are Mediterranean, and a few occur in South Africa, Australia, etc. The genus borders closely 
on Gymnogramme on the one hand, and on the other is barely distinguishable from those species of Chei- 
Tonthes in which the involucre is not well developed. 


*Frond minutely scaly beneath. 


Notholzna simuata, Kaulfuss. 
Rootstock short and thick, very chaffy with narrow rusty scales ; 


fronds 6 inches to 2 feet high; narrow and rigid, simply pinnate; pinne 
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numerous, short-stalked, roundish or ovate, varying from nearly entire to 
pinnately lobed, the upper surface more or less sprinkled with stellate or 
pinnately divided white scales, the lower surface densely covered with 
ferruginous ovate scales, their margin paler or whitish and elegantly cili- 
ated.—Enum. Fil. p. 135. 


Texas to Arizona (Wright, Dr. Sequin, Rothrock, etc.) and southward to Chile. This Fern varies a, 
good deal in size and in the shape of the pinnae, and includes N. levis, Mart. & Gal., and N. pruinose, 
Fée. The scales of the frond are very beautiful objects for the lower powers of a good microscope. 


** Fyond hairy or tomentose beneath. 


Notholzna ferrugimea, Hooker. 

Rootstock creeping, covered with very narrow dark rigid scales; 
stalks tufted, blackish, or very dark brown, at first woolly; fronds 8-12 
inches high, narrowly lanceolate, pinnate; pinnee numerous, 4—7 lines long, 
ovate, rather obtuse, pinnatifid with 6-8 closely set little lobes on each side, 
hairy above, but with the green surface visible, beneath densely tomentose, 
the wool at first whitish, but becoming ferruginous; sporangia deep brown.— 
Second Cent. of Ferns, t. 52. N. rufa, Presl; D.C. Eaton in Botany of 
Mexican Boundary. 


Western Texas and New Mexico, collected by the Botanists of the Mexican Boundary Survey. 
Sanoita Valley, Arizona, Rothrock. Found also throughout Mexico and as far south as Ecuador and 
Peru. In Chile it is replaced by the nearly allied N. hypoleuca, Kunze. 


Notholzmna Parryi, D. C. Eaton. 

Rootstock short, inclined, laden with rather rigid narrow scales, which 
are fulvous, with a blackish midrib; stalks 2-4 inches high, dark brown, 
minutely striated, pubescent with whitish jointed spreading hairs; fronds 
as long as the stalks, oblong-lanceolate, tripinnate, lower pinnz distant ; 
ultimate segments crowded, roundish-obovate, about one line long, densely 
covered above with entangled white hairs, like those of the stalks, and 
beneath with a still heavier pale-brown tomentum; sporangia blackish, 
when ripe projecting beyond the margin of the segments—Am. Naturalist, 
ix, p. 351. 


Crevices of Basaltic rocks near St. George, Utah, Drs. C. C. Parry and E. Palmer. Mts. in desert 
of Arizona (Dr. Palmer, May, 1876), and at Marengo Pass, San Bernardino County, California, Dr. Parry, 
Dec. 1875. This has very much the habit and appearance of Cheilanthes lanuginosa, Nutt., but the absence 
of anything like an involucre makes it a true Notholena, and the denser and coarser character of the 
pubescence will also serve to distinguish the present plant. 
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Notholzna Newberryi, D. C. Eaton. 

Rootstock covered with very narrow dark bristly scales; stalks tufted, 
3—5 inches long, slender, blackish-brown, when young woolly with a pale- 
ferruginous tomentum; fronds as long as the stalks, lanceolate-oblong, 
covered, most densely beneath, with a web of very fine entangled whitish 
hairs, tri—quadripinnate ; ultimate segments roundish-obovate, very closely 
placed, 4-4 a line broad, entire or slightly crenate; sporangia rather large, 
blackish, at length apparent in the mass of tomentum.—Bulletin of Torrey 
Club, iv, p. 12. 


Near San Diego, California (Dr. Newberry, Prof. Wood, Mr. Cleveland). Temescal Range, Prof. 
Brewer. Guadalupe Island, Dr. Palmer. It comes very near to N. Parryi, but is more compound, has 
smaller ultimate divisions, and a decidedly finer and more matted covering. 


*** Frond beneath pulveraceous, or coated with a fine powder, either white, 
yellowish, or yellow. 


-+- Fronds once pinnate, the pinne with sessile segments. 


Notholzma candida, Hooker. 

Rootstock creeping; the scales narrow, rigid, and nearly black; stalks 
tufted, 8-6 inches long, wiry, black and shining; frond rather shorter 
than the stalk, deltoid-ovate in outline, pinnate; the lowest pair of pinne 
having the lowest inferior pinnules elongated and again pinnatifid, three 
or four next pairs of pinnz somewhat distant and clearly separated, lanceo- 
late, pinnatifid into slightly curved oblong segments; upper pinnee like the 
segments of the middle ones; segments green above, white-pulveraceous 
beneath, except on the nearly or quite black midribs, the margin slightly 
revolute, but not covering the line of dark-brown sporangia —Sp. Fil. ii, p. 
116, and v, p. 111. N. sulphurea, J. Smith, Botany of Voyage of the 
Herald, p. 233; Baker, Syn. Fil. p. 373.—WN. pulveracea, Kunze; D. C. 
Eaton in Bot. of Mex. Boundary. 


Western Texas and New Mexico, C. Wright, 820 and 2124, Bigelow, Schott. Colorado Desert, Arizona, 
Parry. Recently discovered in San Diego Co., California, by Mr. D. Cleveland and Miss A. EL. Burbeck. 
Tt extends throughout Mexico and as far as Peru and Chile.—This Fern has many names besides those 
quoted above. It seems to have been first named Pteris sulphurea by Cavanilles, from a form with 
yellow powder, not rare in Central America, but as its oldest name in the genus Notholana is Hooker's, 
I do not see the propriety of going back with Messrs. Smith and Baker to the name sulphurea. 


308 .. BOTANY. 


Notholzna Hookeri. 


Rootstock short, creeping, densely covered with rigid lanceolate dark- 
brown scales, with a strong midrib; stalks tufted, 4-8 inches high, reddish- 
brown, wiry, smooth and shining, the base only with a few ovate scales; 
frond 2-3 inches long and broad, almost regularly pentagonal, composed of 
three divisions; the middle one slightly stalked, rhomboid-ovate, pinnatifid 
into a few oblong toothed segments, of which the second pair is larger 
than the first; the side divisions sessile, deltoid, pinnatifid on the upper side, 
much as is the central division, but each bearing on the lower side a single 
very large pinnatifid basal segment, and above it smaller segments like 
those of the upper side; upper surface green, lower surface covered with a 
pale-yellow powder; sporangia sub-marginal; the edge of the frond 
slightly recurved.—N. candida, var. 5-fido-palmata, Hooker, Sp. Fil. v, p. 
111. N. cretacea, D. C. Eaton in Botany of Mexican Boundary, and in 
Bulletin of the Torrey Botanical Club, iv, p. 18; not of Liebmann! 


Western Texas to El Paso, C. Wright, 821. New Mexico, in several places, Bigelow, Schott, Rothrock, 
Mrs. Sumner. Not seen in California, for “a Cuesta” is in New Mexico. My own recently recovered 
notes on the North American Ferns of the Hookerian herbarium show that Liebmann’s N. cretacea is a 
yellow-powdered form of WN. candida, avd Mr. Baker is doubtless right in referring Cheilanthes Borsigiana, 
Mettenius, to the same species. As Sir William Hooker has remarked in Species Filicum that the pres- 
ent is ‘probably a distinct species,” I can not do better than to call it by his name, rejecting the incon- 
venient appellation under which he distinguished it as avariety. In general appearance it is much like 
small specimens of Gymnogramme triangularis. From N. candida it differs in several respects, most 
markedly perhaps in having the second pair of primary pinne or segments decidedly smaller than the 
third pair, whereas in the former this second pair is larger than the pair next above it. 

Plate XXX represents a plant of ordinary size. Fig. 1, a scale of the rootsteck, magnified six 
diameters; fig. 2, a scale from the base of the stalk; fig. 3, a segment of one of the pinnx, showing the 
sporangia and the slightly recurved margin. 


‘++ Fronds 2-4 pinnate, the primary and secondary pinne distinctly 
stalked, ultimate divisions very small. 


Notholzna dealbata, Kunze. 


Stalks densely tufted, wiry or capillary, nearly black, polished; rachis 
and all its branches very straight, capillary, black and shining; frond del- 
toid-ovate, 4-pinnate at the base, gradually simpler above; pinne mostly 
opposite; ultimate pinnules 4-1 line long, oval and entire, or some of them 
3-lobed; upper surface green, under surface white- pulveraceous.—Am. Jour. 
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Science, July, 1848, p. 82, and Die Farrnkriuter, ii, p. 57, t. 204. Cheil- 
anthes dealbata, Pursh. 


From the Upper Missouri (Pursh, Nuttall) and Kansas, where it is rather common, “chiefly on the 
perpendicular faces of dry calcareous rocks, where it is sheltered by overhanging projections” (Hall, 
Parry), to New Mexico (Mrs. Sumner) and Arizona, Parry, Rothrock. I have also seen specimens said to 
have come from Texas. The Kansas specimens are very delicate, only 3-4 inches high, and correspond 
exactly with Kunze’s figure, but those gathered in Sanoita Valley, Arizona, by Dr. Rothrock, are much 
taller (8-9 inches), and have a stout wiry stalk, looking much more like a transition towards N. nivea. 
They have, however, the frond fully quadripinnate, and the very minute segments of the present species. 


Notholzna Fendleri, Kunze. 


Rootstock short, thick, chaffy, with ferruginous scales; stalks densely 
tufted, dark-brown, polished, 3-5 inches long; rachis and all its branches 
similar, but flexuous and zigzag; frond broadly deltoid-ovate, 3-5 inches 
long, and nearly as broad, 4—or nearly—5-pinnate below, gradually simpler 
above; pinne alternate; ultimate pinnules oval or elliptical, 1-14 lines long, 
simple or 3-lobed; upper surface green, often glandular or dotted with 
white; under surface white-pulveraceous.—Die Farrnk. ii, p. 87, t. 136. 


Clefts of rocks, Colorado, New Mexico, and Arizona, Fendler, Hall § Harbour, Brandegee, Parry, 
Wolf, Palmer. A larger plant than the last, and easily distinguished from it by the zigzag and usually 
much entangled branches of the rachis. 


* * * * Frond naked beneath, pinnately compound. 


Notholzma temera, Gillies. 


Stalks tufted, brownish, smooth, and shining; fronds 3-4 inches long 
[larger in Chilian plants], ovate-pyramidal, 2—3-pinnate, sub-coriaceous; 
pinne mostly opposite, distant, the lower ones somewhat triangular; ulti- 
mate pinnules ovate, often sub-cordate, obtuse, scarcely 1 line long, smooth 
and naked on both surfaces; texture rather delicate—Bot. Mag. t. 3055 ; 
Kunze, Die Farrnk. i, p. 44, t. 22; Hook. Sp. Fil. v, p. 112. 


Crevices of perpendicular rocks. Southern Utah, Dr. Parry, May, 1874. Like the last two species, 
this is closely related to NV. nivea, the principal difference in this case being in the absence of the white 
powder. It occurs, also, in Bolivia and in Chile. Specimens with simply pinnate fronds, and larger, 
roundish pinnules, were collected with the more compound form in Southern Utah by Dr. E. Palmer in 
1877. 
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Tre. PTERIDEA. 


IV. CHEILANTHES. Swartz. 
§1. ADIANTOPSIS. 


Involucres separate, one to each fertile veinlet. 


Cheilanthes Califormica, Mettenius. 


Rootstock short, creeping, chaffy with narrow dark-brown scales; 
stalks densely tufted, dark-brown, glossy, 4-8 inches long; frond 4 inches 
long or less, broadly deltoid-ovate, smooth on both surfaces, delicately 
quadripinnatifid [%. e., 4-pinnate, with all but the primary rachis narrowly 
winged]; lower pinne largest, triangular, more developed on the lower 
side; upper ones gradually smaller and simpler; ultimate pinnules lan- 
ceolate, very acute, incised or serrate, and when fruiting with usually sepa- 
rate, crescent-shaped, membranaceous involucres in the sinuses between 
the teeth, which also are often at length recurved—Mett. iiber Cheilanthes, 
p. 44. Hypolepis Californica, Hook. Sp. Fil. ii, p. 71, t. 88. Aspidotis Cali- 
Jornica, Nuttall, MS. in Herb. Hooker. 


Moist shady caiions and ravines in the Coast ranges of California, received by me only from Santa 
Barbara and Los Angeles Counties, but probably of wider range. Sonora, Mexico, Schott. A very deli- 
cate and pretty Fern, and eagerly sought by collectors. Sir William Hooker placed it in the genus 
Hypolepis, a genus of large Ferns, which are utterly unlike this plant in habit, and are really much nearer 
to Phegopteris than to Cheilanthes. The involucres are lunulate, and of a different substance from the 
lobule, at the base of which they are placed, but as the sporangia ripen this lobule is frequently reflexed, 
so as to form a sort of second involucre. 


§ 2. BUCHEILANTHES. 


Involucres more or less confluent, usually extending over the apices of sev- 
eral veinlets, but not continuous all round the segment. 


* Segments of the frond smooth, or glandular only. 


Cheilanthes Wrightii, Hooker. 

Stalks castaneous, slightly chaffy at the base, 1-2 inches high; frond 
herbaceous, 2—3 inches long, ovate-oblong, pinnate, with about five rather 
distant pairs of deltoid bipinnatifid pinnz; secondary pinne oblong, more 
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or less incised; involucres sub-continuous or interrupted, scarcely altered 
from the texture of the frond—Sp. Fil. ii, p. 87, t. 110. 


Between Western Texas and New Mexico, C. Wright, Nos. 823 and 2128. Arizona, in several places, 
Dr. Rothrock. This Fern has a rather slender creeping scaly rootstock, and the stalks not crowded together. 
The dark color of the stalk and rachis extends along the midribs of the pinnz for about half their length. 
The frond is nearly, if not quite, glabrous, and of a clear, bright-green color. 


Cheilamthes viscida, Davenport, (n. sp.). 

Stalks 3-5 inches high, wiry, blackish, shining, the base chaffy with 
narrow crisped bright-ferruginous scales ; frond herbaceous, minutely gland- 
ular and everywhere viscid, 3-5 inches long, narrowly oblong in outline, 
pinnate with 4—6 distant pairs of nearly sessile deltoid bipinnatifid pinnze 
5-6 lines wide and long; segments toothed; the minute herbaceous teeth 
recurved, and each covering 1—3 sporangia. 


Collected in 1876 by Dr. Parry, probably near San Bernardino, California. This slender Fern much 
resembles C. Wrightii, but has the fronds taller, more finely divided, and excessively viscid, and tho 
involucre is represented only by the recurved teeth of the segments. Indeed, it might almost as properly 
be considered a Notholena, but its apparent affinities are with Cheilanthes Wrightii and tenuifolia. I 
received specimens from Mr. Geo. E. Davenport, of Boston, with the MS. name here adopted. 


Cheilamthes microphylia, Swartz. 
Rootstock creeping, short; stalks clustered, dark-brown, glossy, but 


rusty-pubescent along the upper side, 4—6 inches long; frond as long as the 
stalks, ovate-lanceolate in outline, twice or even thrice pinnate ; primary 
pinne numerous, lanceolate, the lowest ones usually largest and more del- 
toid; secondary ones oblong or deltoid-ovate, deeply incised, or again pin- 
nate in large specimens ; texture rather firm; both surfaces smooth or with 
a very scanty pubescence ; involucres nearly unchanged from the texture 
of the frond, interrupted or subcontinuous—Synopsis Filicum, p. 127; 
Hook. Sp Fil. ii, p. 84, t. 98; Hook. & Baker, Syn. Fil. p. 135. 


A common Fern in the West Indies and from Mexico to Ecuador and Peru. Specimens which I 
must refer to this species were collected somewhere in New Mexico by the Botanists of the Mexican 
Boundary Survey. It occurs in Florida, and seems to have been collected also at the Hot Springs of 
Arkansas by Dr. Engelmann. (See Kunze, in Am. Jour. Science, 1848, p. 87.) ‘The New Mexican specimen 
has a frond unusually broad at the base, nearly thrice pinnate, and comes nearer to the var. Moritziana 
than to the narrower and less compound forms. 


Cheilanthes Alabamensis, Kunze. 
Rootstock ‘creeping,” clothed with very slender delicate bright- 
brown scales, which at the base of the polished black stalks pass into a 


scanty ferruginous wool; frond narrowly lanceolate, 2-8 inches long, 
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bipinnate; pinnee very numerous, closely placed, ovate-lanceolate, $-15 
inches long; the lowest pair not enlarged, but usually smaller than those 
next following; pinnules mostly triangular-oblong, rather acute, oftenest 
auriculate on the upper side at the base, or in larger fronds having several 
teeth or lobes on each side ; texture rather firm, surfaces green and glabrous; 
involucres pale, membranaceous, interrupted only by the incising of the 
pinnules—Amer. Jour. Sci. July, 1848, p. 87; Hook. Sp. Fil. ii, p. 89, t. 
103; Fil. Exot. t. 90 (admirable). Pteris Alabamensis, Buckley, Am. Jour. 
Sci. 1843, p. 177. Pellea Alabamensis, Baker Syn. Fil. p. 148. 


Mouth of Rio Pecos, Dr. Bigelow. Lower Rio Grande, Schott. Alabama avd Tennssee to the 
borders of Virginia. This pretty little Fern is more slender than C. microphylla, and has narrower and 
more acute pinnules and paler involucres, but is nevertheless so closely related to it that Sir William 
Hooker had grave doubts of its distinctness. In removing it to the genus Pella, Mr. Baker has certainly 
separated it from its nearest allies. 


** Frond somewhat hairy and glandular, but not tomentose. 


Cheilamthes leucopoda, Link. 

Stalks 3-4 inches long, pale straw-color, stout for the size of the frond, 
chaffy at the base with soft narrow rusty scales; frond about 3 inches 
long, deltoid-ovate, at the base 4-pinnate, gradually simpler upwards, every- 
where glandular-puberulent ; lowest pair of pinne unequally deltoid-ovate; 
upper ones oblong; secondary ones oblong, short-stalked; ultimate ones 
divided into minute rounded lobules, which when fertile are strongly revo- 
lute, concealing the sporangia—Fil. Sp. Hort. Berol p. 66; Mettenius, iiber 
Cheilanthes, p. 30. 


Uvalde Caiion, Rio Nueces, Texas, Ms. MW. J. Young, 1876. Also found in Mexico. Though not 
yet discovered within the limits assigned to the present work, I have thoaght best to include this species, 
as it is a very recent addition to the Ferns of the United States, and will, with very little doubt, be found 
before long in New Mexico or Arizona. From C. viscosa, Kaulf., under which it is mentioned in Species 
Filicum, it differs by having a stouter and very much paler stalk (nearly black in the other), and a rather 
smaller and more rigid frond. Its general shape and composition are much the same as in C. Californica, 
but the plant bears a lax glandular pubescence, and has rounded very obtus) ultimate segments. C. 
viscosa is attributed to New Mexico in Species Filicum, but I have never seeu any specimens from that 
Territory. The above notes will serve to distinguish it, if collected. 


Cheilamthes Cooperee, D. C. Eaton. 
Stalks densely tufted, variable in length, brownish, fragile, hairy, 


like the frond, with entangled or straightish nearly white articulated often 


gland-tipped hairs; frond 3-8 inches long, ovate-lanceolate, bipinnate; the 
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rather distant pinne oblong-ovate; pinnules roundish-ovate, crenate and 
incised; the ends of the lobules reflexed and forming herbaceous involucres; 
segments at length flat—Bulletin of the Torrey Botanical Club, vi, p. 33. 


Cation 15 miles north of Santa Barbara, California (Ms. Ellwood Cooper); Sierra Valley (J. G. 
Lemmon), and near San Bernardino, Dr. Parry. This has much the appearance of the eastern C. vestita, 
which ranges from New York to Kansas, but which has never been found west of the Rocky Mountains. 
In C., vestita, the hairs are always very acute, while in the present species they are usually tipped with a 
glandular and viscid enlargement. The rootstock appears to be short, and its scales are soft and of a 
deep ferruginous brown. 


§3. PHYSAPTERIS. 


Ultimate segments minute, rounded ; involucre usually continuous all round 
the margin ; fronds, in all our species, 2-3-pinnate, with the lower surface 
tomentose or scaly, the tomentum or scales at first white, often becoming tawny 
as the fronds mature. 


*Frond tomentose beneath, but not scaly (except on the rachises m C. 
Eatont). 


+ Upper surface naked or nearly so; frond rarely more than twice pinnate. 


Cheilamthes gracillima, D. C. Eaton. 

Rootstocks creeping, branched, and forming a dense entangled mass, 
scaly with narrow rigid dark-ferruginous chaff; stalks slender, dark 
chestnut-brown, glossy, 83-4 inches long; frond 1-4 inches long, linear- 
oblong, bipinnate; primary and secondary rachises bearing delicate nar- 
row bright-brown scales, as do the stalks when young; pinne many pairs, 
crowded, 3-6 lines long, pinnately divided into about 9 closely placed 
oblong-oval ultimate pinnules, which are rounded and at first slightly 
webby above, soon smooth, #-1 line long, beneath heavily covered with 
pale-ferruginous matted wool; involucres yellowish-brown, formed of the 
continuously recurved margin.—Botany of Mexican Boundary, p. 254; 
Hooker & Baker, Syn. Fil. p. 139. C. vestita, Brackenridge, Ferns of U.S. 
Exploring Expedition, p. 91 (not of Swartz). 


In rocky places, mostly at high elevations, 6000-8000 ft., from the Yosemite to Oregon. Sacra- 
mento Valley, Brackenridge. Mendocino Co., Kellogg § Harford. Near Pend @Oreille River, British 
Columbia, Lyall. Readily distinguished from the other species of this section of the genus by the naked 
upper surface of the pinnules, and by the rarely more than bipinnate fronds. The Mendocino County 
specimens and those from Sacramento Valley exceed the common dimensions a little; and in these there 
is a slight tendency towards a thrice pinnate condition of the frond. Called “ Lace Fern” by visitors to 
the Yosemite. 
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++ Upper surface decidedly pubescent; frond thrice pinnate in well-devel- 
oped plants. 


. Cheilanthes lanuginosa, Nuttall. 

Stalks densely tufted, slender, blackish or brown, at first clothed with 
spreading woolly hairs, at length nearly smooth; fronds 2-4 inches long, 
1-13 broad, ovate-lanceolate, tripinnate, or bipinnate with crenately pin- 
natifid pinnules [in small northern forms bipinnate only]; pinnee from del- 
toid below passing to oblong-ovate above, the lowest distant, the others 
contiguous; ultimate pinnules minute, not more than 4 a line long and 
broad, or the terminal one slightly longer and more obovate, all very much 
crowded; upper surface scantily tomentose, lower surface densely matted 
with soft whitish-brown distinctly articulated flattened woolly hairs; invo- 
lucres very narrow, formed of the unchanged herbaceous margin of the 
segments.—Nuttall, MS. in Herb. Hook., and Sp. Fil. ii, p. 99; D.C. Eaton 
in addenda to Gray’s Manual, edition of 1863; Baker, Syn. Fil. p. 139. C. 
vestita, Hook. 1. ¢. in part, not of Swartz. C. lanosa, Eaton in Botany of 
Mex. Boundary, but not Nephrodiwm lanosum, Michx. C. gracilis, Met- 
tenius, tiber Cheil. p. 36. Myriopteris gracilis, Fée, Gen, Fil. p. 150, t. 29, 
fig. 6. 


From Illinois (Vasey), Wisconsin (Hale), and at the eastern base of the Rocky Mountains in Brit- 
ish America, near lat. 51° (Bourgeau), to Utah (Watson, Parry, Palmer), Colorado (Brandegee), and New 
Mexico, C. Wright, Nos. 818, 2125. Arizona, Dr. Parry, 1867. Nuttall’s specimens were from Fort Inde- 
pendence, Missouri. A smaller Fern than either of the next two, but closely related to both. From C. 
tomentosa it differs by its much smaller proportions, and by the rounded, contiguous segments, which in 
the latter are more obovate, and are separated from each other by about half their own diameter. 
From C. Eatoni, the absence of narrow chafty scales from the stalks and rachis, and the slenderer habit, 
distinguish it readily. As to the name, I may remark that Mettenius gives it thus: “Ch. gracilis, Riehl 
(ex Fée g. 150).” But Fée names the plant himself ‘‘ Myriopteris gracilis, F.” (p. 149), and gives as a 
synonym “ Cheilanthes vestita, Riehl non Sw., n. 529”; so that Mettenius is in error in quoting Riehl] as 
originator of the name gracilis. Nuttall’s name having existed, for many years before the publication of 
any of these works, as a manuscript name in so public and accessible a place as Hooker’s herbarium, and 
having been published by Hooker in 1851 as a synonym to C. vestita, not the true C. vestita however, I 
think it proper to retain it now, although I am aware that some writers prefer the name C. gracilis. They 
ougbt, however, to accredit this name to Mettenius, and not to Riehl. 


Cheilanthes tomemtosa, Link. 

Rootstock short, branching; stalks tufted, 4—6 inches long, rather stout, 
deep chestnut-brown, covered with pale-brown woolly tomentum; frond 
8-15 inches long, oblong-lanceolate, everywhere but especially beneath 
tomentose with slender brownish-white obscurely articulated hairs, tripin- 
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nate; primary and secondary pinne ovate-oblong; pinnules distinct, round- 
ish-obovate, $—3 a line long, terminal ones twice larger; the reflexed nar- 
row margin forming a continuous pale membranaceous involucre.—Hort. 
Berol. ii, p. 42, and Fil. Sp. Hort. Berol. p. 66; Gray, Manual, ed. 2, p. 
592, etc.; Baker, Syn. Fil. p. 140. ©. Bradburii, Hooker, Sp. Fil. ui, p. 
oi; ts L090, EB: 


North Carolina, chiefly on sandstone rocks in Buncombe Co. (Gray, Canby, Bradley, etc.), and in 
Eastern Tennessee. Manitou rocks, near Jefferson City, Missouri, Bradbury. Texas, Lindheimer, No.743, 
Drummond in Herb. Hook.! It probably occurs in New Mexico, as it certainly does in Mexico, whence the 
plant was sent to the Royal Botanical Garden at Berlin mauy years ago. The Arizona plant under this 
name in the Botany of the Mexican Bourdary is the next species. Some of Prof. Bradley’s fine speci- 
mens are, with the stalks, nearly two feet high. 


Cheilanthes Eatomi, Baker. 

Stalks tufted, 3-8 inches long, brownish, wiry, covered, as is the rachis 
and its branches, with very narrow pale-ferruginous scales ; frond 4—8 inches 
long, oblong-lanceolate, tripinnate; lower pinnz rather distant, upper ones 
crowded, ovate-oblong; ultimate pinnules or segments contiguous, $ a line 
long, rounded, but narrowed at the base, the terminal ones often twice 
larger and more decidedly obovate; upper surface gray-tomentose, under 
surface with a heavy matted ferruginous tomentum; involucres very nar- 
row, hidden by the tomentum.——Syn. Fil. p. 140. C. tomentosa, Hooker, 
Sp. Fil. ii, p. 96, in part, and t. 109, A. 


Western Texas and New Mexico, Wright, 816, Fendler, 1016. Indian Territory, Palmer, 427. Colo- 
rado, near Cafion City, Brandegee. Along the Gila and Colorado Rivers, Arizona, Collectors of Mexican 
Boundary Survey. This species was distinguished from C. tomentosa many years ago by Sir William 
Hooker, who gave an excellent figure and description of each, but he unfortunately considered this one 
to be C. tomentosa, and the true C. tomentosa he regarded as an undescribed species. The narrow 
appressed scales of the stalks, etc., will serve to distinguish the present species from the last and from 
C. lanuginosa. In average stature it is midway between the two, and it is more rigid than either. 


* * Frond conered beneath with imbricated scales, but not tomentose. 


Cheilanthes Fendleri, Hooker. 

Rootstock creeping, slender, covered with bright-brown delicate lanceo- 
late crisped scales; stalks 2-5 inches long, chaffy with minute slender scales; 
fronds ovate-lanceolate, 3-4 inches long, tripinnate; scales of the primary 
rachis like those of the stalk, but those of the secondary and ultimate 
rachises larger, broadly ovate, entire or nearly so, usually edged or tipped 
with white, imbricated and overlapping the very minute (4-§ line broad) 
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beaded and sub-globose ultimate segments; these are naked above, and 
beneath commonly bear at their centre a single broad scale; involucre 
formed of the much incurved margin.—Sp. Fil. ii, p. 103, t. 107, B. 


Texas and New Mexico (I’endler, 1015, Wright, 2126), extending northward to the mountains of 
Colorado (Hall § Harbour, 691, Brandegee), and westward to Arizona (Parry, Palmer) and California 
(San Gabriel Mts., Brewer, and near San Bernardino, Parry). The scales are very conspicuous, at 
first white, but gradually becoming brown, the tint spreading from the point of attachment. They are 
considerably larger than the ultimate segments, and those I have examined seem to be entire, broadly 
ovate and decidedly acuminate. I find tbat apart from these scales the pinnules or segments are per- 
fectly glabrous on the under side, thus distinguishing the species from small forms of C. myriophylla, with 
which it has occasionally been confused. 


Cheilanthes Clevelamdii, D. C. Eaton. 

Rootstock creeping, covered with narrow rigid dark-brown scales ; 
stalks scattered, 2-6 inches long, dark-brown, wiry, when young scaly, but 
at length nearly smooth; fronds of mature plants 4—6 inches long, ovate- 
lanceolate, tripinnate ; smooth and green above, beneath deep fulvous-brown 
from the dense covering of closely imbricated ovate-acuminate elegantly 
ciliated scales growing on the ultinate segments as well as on the midribs 
and rachises; segments otherwise naked, nearly round, flattish, 4-3 a line 
broad, the terminal ones larger, the margin narrowly recurved and un- 
changed in texture and color.—Bulletin of the Torrey Botanical Club, 
vi, p. 33. 


Mountains near San Diego, Mr. Daniel Cleveland. Imperfect specimens of what seems to be the 
same thing were sent in 1875 from San Bernardino by Dr. Parry. The fronds average a little larger than 
those of C. Fendleri, and are similarly divided into innumerable minute rounded segments, either densely 
placed or rather lax, as in that species. The scales are only half as large as those of C. Fendleri, are 
made up of much more tortuous cells, are in the mature frond of a very deep but bright cinnamon- 
brown, and bear near the base or along the lower part a few very long ciliary projections, which are 
often curved upwards and visible from the upper surface of the frond. It may prove that this is only a 
form of C. myriophylla, but as the scales of the frond are smaller and very closely imbricated, it is per- 
haps best for the present to regard it as distinct. 


** * Under surface-of pinnules both tomentose and scaly. 


Cheilanthes myriophyila, Desvaux. 

Rootstock very short, clothed with dark-brown narrow rigid scales ; 
stalks tufted, 2-6 inches high, castaneous, wiry, covered with partly decid- 
uous pale-brown narrow appressed scales and woolly hairs intermixed ; 
frond 3-8 inches long, oblong-lanceolate, smooth and green or deciduously 
pilose above, beneath matted-tomentose and densely clothed with pale- 


brown or ferruginous narrowly ovate-lanceolate ciliated spreading scales, 
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those of the ultimate segments with long tortuous cilia; pinne deltoid- 
ovate, narrower upwards, crowded or sub-distant; ultimate segments minute 
(4 a line broad), crowded, roundish, innumerable; the unchanged margin 
much incurved.—“Desv. in Journal de Botanique, ii, p. 44, t 13 f. 1.” 
Hooker, Sp. Fil. ii, p. 100, t 105, A. Hook. & Baker, Syn. Fil. p. 140. 
C. elegans, Desv. C. paleacea, Mart. & Gal. 


Western America, from Mexico to Chile, and reported from India also. Arizona, Mr. Clarence ; 
King. California, Monte Diablo Range, Prof. Brewer and Dr. Gibbons. Rocks, near the Gould and 
Curry Mill, Nevada, H. G. Bloomer. San Diego, Mr. Cleveland. The specimens which I refer to this 
species I had formerly supposed to belong to C. Fendleri, but a closer examination shows that the scales 
of the frond are narrower, and not entire, and that the whole plant is more or less tomentose as well as 
chaffy. Tho Californian specimens and those from Nevada are wuch smaller than those commonly sent 
from Mexico and South America. C. elegans, Desv., was founded on a Chilian plant with more obovate- 
pyriform ultimate segments. It is maintained as distinct by Fourvier, and specimens agreeing pretty 
well with its characters have been collected, since this report was prepared, at Cajon Pass, California, by 
Mr. William Stout. But they seem to be also nearly inseparable from C. Fendleri. 

Cheilamthes Limdheimeri, Hooker. 

Rootstock slender, elongated, creeping, branched, chaffy with thinnish 
ovate rusty scales; stalks scattered, 4-7 inches high, blackish-brown, 
polished, wiry, at first bearing narrowly lanceolate delicate scales inter- 
mixed with woolly hairs; frond 8-5 inches long, ovate-lanceolate, 3—4-pin- 
nate; pinnz mostly close-set; ultimate segments roundish-pyriform, about 
4a line long, very much crowded, the unchanged margin much incurved ; 
upper surface of frond white-tomentose, lower surface very chaffy with pale 
or ferruginous scales, those of the midribs ciliate at the base, those of the 
ultimate segments more and more ciliate and passing into entangled tomen- 
tum.—Sp. Fil. ii, p. 101, t. 107, A. 


Western Texas to New Mexico and Arizona, Lindheimer, No. 744; Wright, No. 817 ; King, Rothrock, 
Palmer, etc. Plant with a long and slender rootstock, by which, and by the white-tomentose upper 
surface of the frond, it is to be distinguished from C. myriophylla. The ultimate segments are much 
smaller than in that species, and are also much more compactly arranged. 


CHEILANTHES VESTITA, Swartz, and C. ARGENTEA, Kunze, are the only other species of the 
genus attributed to the United States. The former ranges from New York to Northern Alabama, and 
westward to Kansas. The latter is a species of Northern Asia, which is said to have been collected in 
Alaska by Steller. C. aspera, Hooker, will be found described in the genas Pellwa, to which Mr. Baker 
has very properly referred it. 


V. CRYPTOGRAMME. R. Brown. 


Sporangia on the back or near the ends of the free veins, forming 
oblong or roundish sori, which are at length confluent and cover the back 
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of the pinnules; involucres continuous, formed of the membranaceous and 
somewhat altered margin of the pinnule, at first reflexed along the two 
sides and meeting at the midrib, at length opening out flat; rootstock short; 
stalks stramineous, tufted; fronds smooth, herbaceous, dimorphous ; sterile 
ones on shorter stalks, trimquadri-pinnatifid, with toothed or incised ovate or 
obovate segments; fertile ones long-stalked, less compound, with narrowly 
elliptical or oblong-linear pod-like segments—Allosorus, Bernhardi, in part. 
The generic name was proposed in 1823 by Robert Brown, in Dr. Rich- 
ardson’s Appendix to Franklin’s first journey, for our species, and with it he 
associated the European Pieris crispa, Linn. Allosorus of Bernhardi is a 
much older name, but the character assigned to it was exceedingly vague, 
and the species referred to it, if by Bernhardi’s expression ‘‘alle Adianta 
spuria Sw.” we are to understand the species of Pteris which Swartz placed 
in his section Adiantoidee, are now scattered.among half a dozen diverse 
genera. Presl’s Allosorus is likewise worthless, being a most heterogeneous 
assemblage of unlike species. Since the true object of scientific nomen- 
clature in botany is to clearly set forth natural affinities and distinctions, 
and not, as some would have it, to perpetuate antiquated obscurities, I am 
quite content to follow the great masters Robert Brown and Sir W. J. 
Hooker in using the name Cryptogramme, though the name Allosorus may 
perhaps be kept, as by Mr. Baker, for a section of Pellea. 
Cryptogramme acrostichoides, R. Brown.—Cr. crispa, forma Ameri- 
cana, Hook. Sp. Fil. ii, p. 180. Allosorus acrostichoides, Sprengel, Gray’s Manual. 


Usually in dense tufts among rocks, often at high elevations. Isle Royale, Lake Superior, and 
generally in the Rocky Mountains and the Sierra from Colorado and California northward to 56° or 60° 
north latitude (Dr. Richardson), and in the Aleutian Islands, where it has a more condensed habit 
(Allosorus foveolatus, Ruprecht). The American plant is considered a form of the European C. crispa by 
Sir W. J. Hooker and by Dr. Milde, and one occasionally sees specimens which would seem so inter- 
mediate in charater as to justify this disposition, but the American plart is decidedly more rigid and 
subcoriaceous than the other, has less compound fronds, less incised sterile segments, and longer and 
more linear fertile ones. In C. crispa, the sporangia occupy only the upper portion of the fertile veins, 
and in C. acrostichoides they descend nearly or quite to the midrib. Curiously enough, Dr. Milde makes 
Pellea gracilis also a form of his Allosorus crispus. 


VI. PELLAA. Link. 
§ 1. CHEILOPLECTON. Fée, Baker. 


“Texture herbaceous or subcoriaceous, and veins clearly visible, the invo- 
lucre broad, and in most of the species rolled over the sorus till full maturity.” 
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Pellzxa Breweri, D. C. Eaton. 

Rootstock ascending, short, covered, like the bases of the densely 
tufted shining-brown very fragile stalks, with abundant narrow crisped 
fulvous chaff; fronds 2-6 inches high, simply pinnate, the pinne short- 
stalked, 6-8 pairs, membranaceous, mostly 2-parted, the upper segment 
larger ; segments and upper pinnz oblong-ovate, rather obtuse, in the fer- 
tile fronds narrower ; involucre continuous, pale; veins repeatedly forked — 
Proceedings of Amer. Acad. vi, p. 555; Botany of U. 8. Geol. Expl. of 
A0th Parallel, p. 395, t. xxxx. 


Common on exposed rocks in the higher cafions of the Sierra of California (Brewer, Bolander, 
No. 6243), and eastward to the Wahsatch, 7-9,000 feet altitude, Watson, Haton. New Mexico (Dr. Loew 
in Lieut. Wheeler's Expl.), and near Loma in Scuthern Colorado, Dr. Rothrock. Stalks half a line thick, 
terete, very fragile, so that in dried specimens the fronds are commonly broken off. The chaff is very 
abundant, bright cinnamon-brown, and composed of exceedingly narrow linear scales, 3-4 lines long. 
The scanty specimens from Loma, near the headwaters of the Rio Grande, show one or two additional 
segmerts of the lower pinne, but the Californian plants have the lower 3-5 pairs of pinn# unequally 
2-parted, the uppermost 2-3 pairs entire. The nearest related species is P. auriculata of South Africa. 


Pellzea gracilis, Hooker, Sp. Fil. ii, p. 138, t. 133, B; Gray’s Manual, ed. 
5, p. 660. Pteris gracilis, Michaux. Allosorus gracilis, Presl. A. crispus, var. Stelleri, 
Milde, Fil. Europe et Atlantidis, p. 26. Pteris Stelleri, Gmelin. 


Usually in clefts of damp and shaded Limerock cl fis. Ten-mile Cafion, near Breckinridge City, 
Colorado, Brandegee. Labrador to Pennsylvania and Wisconsin; also in Mantchooria, Siberia, Tibet, and 
the Himalayas. 


§ 2. ALLOSORUS. Baker. 


Texture coriaceous, the veins not evident, involucre conspicuous. 
* Pinnules or segments obtuse or barely acute, not apiculate. 


+ Frond pinnate or bipinnate, never thrice pinnate. 


Pellza atropurpurea, Link.—Hooker, Sp. Fil. ii, p. 138; Gray’s Manual, 
ed. 5, p. 660. 


Rio Mimbres, New Mexico (Dr. Bigelow), and Arizona, Dr. Parry. From Vermont and Canada to 
the Rocky Mountains of British America, and southward to Tennessee and Indian Territory. It reappears 
in Chiapas, and Fée’s P. mucronata from the Valley of Mexico is not distinguishable from common forms. 
The plant varies much in the form and number of its segments, and in having the stalk and rachis per- 
fectly smooth (P. glabella, Mett. & Kuhn, in Linnza, vol. 36, p. 87), or more or less rusty-puberulent. 


Pellza aspera, Baker. 
Rootstock short, ascending, moderately chaffy with narrow scales ; 


stalks slender, 2—3 inches long, black, but with a pale scurfy pubescence ; 
frond oblong-lanceolate, 4-6 inches long, bipinnate; pinne and pinnules 
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deltoid-lanceolate or oblong, pinnules next the main rachis often lobed; all 
of them very rough on both surfaces, with short harsh simple or forked 
whitish hairs; involucres continuous, the edges crenate-—Syn. Fil. p. 148. 
Cheilanthes aspera, Hooker, Sp. Fil. ii, p. 111, t. evili, A. 


New Mexico and Western Texas, Charles Wright. This Fern is peculiar among our species of the 
genus in having a harsh scabrous surface. Hooker noticed that the margins of the fertile pinne are 
transversely waved, and that the often forked or tripartite hairs are most abundant on the top of these 
undulations. One specimen shows a rootstock as thick as a crow’s quill, an inch or so in length, and 
branched near the growing end. 


++ Frond bi—tri—quadripinnate, ultimate segments oval or cordate. 


Pellza andromedzfolia, Fée. 

Rootstock slender, creeping, covered with narrow glossy scales; 
stalks scattered, erect, wiry, pale-brown, smooth and naked, except for the 
narrow chaff at the base, 2-12 inches long, about equalling the ovate 
usually tripinnate but sometimes 2—4-pinnate fronds; primary pinnz rather 
distant, spreading; ultimate pinnules 2-5 lines long, petiolulate or sessile, 
oval, slightly cordate and emarginate, fleshy-coriaceous, the fertile ones 
often with the edges revolute to the midrib; veins numerous, parallel, and 
sometimes producing narrow ridges on the upper surface; involucres her- 
baceous, with a narrow whitish edge—Genera Filicum, p. 129. Pteris 
andromedefolia, Kaulfuss, Enumeratio Filicum, p. 188. Allosorus androme- 
defolius, Kaulf. in Kunze, Analecta Pteridographie, p. 18, t. 11. 


California, mostly in the Coast Ranges, but collected in the “ mountains near Live Oak Creek” 
and one or two other places (in Arizona?) by the Botanists of the Mexican Boundary Commission. Mex- 
ico? Also in Chile, but the Ohilian plant has been described as a distinct species (P. myrtillifolia, Met- 
tenius & Kuhn) upon insufficient grounds. Kunze also reports a station in Cape Colony. The stalks 
are commonly very straight, the rachis rarely alittle flexucse, and their color is said to be reddish-brown 
with a delicate bloom when fresh, though dried plants show a nearly straw-colored rachis. A pubescent 
form was noticed by Nuttall. 

Pellza pulchelia, Fée. 

Rootstock very short, stout, nearly erect; stalks densely clustered, 3-8 
inches long, chaffy at the base with narrow crisped scales, nearly black 
and polished, as are the rachis and all its divisions; frond as long as the 
stalk, or longer, triangular-ovate in outline, quadripinnate below, less com- 
pound upwards; ultimate pinnules numerous, very small, 1-3 lines long, 
oval or commonly cordate-ovate, obtuse, distinctly stalked, coriaceous, 


smooth, the edges often very much rolled in; involucre herbaceous— 
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Genera Filicum, p. 129. Hooker, Sp. Fil. ii, p. 150. Allosorus pulchellus, 
Martens & Galeotti, Fil. Mex. p. 47, t. 10, f. 1. 


Western Texas and New Mexico, C. Wright, Nos. 824 and 2132. Mexico to Peru. The New Mexi- 
can plant has been separated from the more southern form by Mettenius and Kuhn under the name of 
P. microphylla, as having shorter, broader, flatter, and more cordate segments, but except for its smaller 
size and more delicate habit, I see no difference between it and specimens from the State of Chiapas in 
Southern Mexico. The almost or quite black stalks and rachises and the minute cordate-ovate pinnules 
abundantly distinguish this species from P. andromedefolius. 


** Pinnules mucronulate or decidedly acute. 


Pellza termifolia, Link. 
Rootstock short, thick, densely chaffy, the scales narrow and dark- 


brown, with a blackish midrib ; stalks crowded, nearly or quite black, with 
a purplish bloom when living, rigid, 2-6 inches long; frond as long or 
longer than the stalk, narrowly linear in outline; pinne usually 9-15 pairs, 
all but a few of the uppermost trifoliolate; segments commonly linear- 
obovate, slightly mucronate, coriaceous, somewhat glaucous beneath, green 
above, sessile, or the middle one indistinctly petiolulate, when fertile with 
the edges much rolled in; involucre broad, the edge only membrana- 
ceous—F'il. Hort. Berol. p. 59. Hooker & Baker, Syn. Fil. p. 148. Pteris 
ternifolia, Cavanilles, Hooker & Greville, Ic. Fil. t. 126. 


From Mexico to Peru and in the Hawaiian Islands. I refer to this species with much hesitation 
a few little specimens gathered by Dr. Sutton Hayes among the headwaters of the Rio Colorado of 
Texas. They have only the simply trifoliolate pinnuales of this species, but the segments are of the 
short-oval or roundish form more common in the next. Were P. ternifolia ever known to develop more 
than three segments to a pinna in countries where it is abundant, it would seem reasonable to consider 
the two following species only forms of it with more and more compound fronds, but in the present state 
of our knowledge of them it is perhaps best to keep them separate. 


Pellza Wrightiana, Hooker. 

Rootstock short, thick, nodose, densely chaffy with very narrow 
dark-brown scales; stalks crowded, purplish-brown, polished, rigid, 4-6 
inches long; frond about as long as the stalk, from lanceolate to triangular- 
ovate in outline, bipinnate; pinne nearly sessile, spreading; pinnules cori- 
aceous, smooth, green above, slightly glaucous beneath, almost sessile, at. 
most about six pairs; those of the sterile frond roundish-oval, 3-5 lines 
long, two-thirds as broad, rounded, or even subcordate at the base, the 
apex obtuse, but with a minute subulate semi-pellucid cartilaginous point 
or mucro; those of the fertile fronds rolled in to the midrib and therefore 
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very narrow, often longer than the others, and curved upwards, similarly 
mucronate.—P. Wrightiana and P. longimucronata, Hooker, Sp. Fil. ii, p. 
142 and 143, t. exv. P. mucronata, Baker, Syn. Fil. p. 148; D. C. Eaton, 
in Bot. of Mex. Boundary, p. 233, in part. P. Weddelliana, Fée, 8™° Mém. 
p. 74! 


Western Texas and Colorado to New Mexico and Arizona. Bolivia, Weddell. Not seen from Cali- 
fornia. This plant varies much in the number of pinnules to a pinna, the lower pinnez having commonly 
five or six pairs of them, but sometimes only two pairs besides the odd or terminal one. This latter 
form is strictly Hooker’s P. Wrightiana, and the least developed examples of it Ido not know how to 
clearly distinguish from P. ternifolia ; the form with more numerous segments is Hooker’s P. longimucro- 
nata. Hooker describes this as well as the next species as having “ tufted stipites springing from clus- 
tered bulb-like caudices or rhizomes, about the size of hazel-nuts”; and Fée notices a similar ‘‘souche 
bulbiforme écailleuse” in the Bolivian plant. This latter, of which its describer has favored me with a 
specimen, has precisely the frond and pinnules of the narrow form of P. Wrightiana, but the scales of 
the rootstock are of a lighter brown, and with a less developed dark midrib, but not destitute of it as he 
has described them. In all these plants, the scales of the rootstock, when very young, and those found 
on the stalk of the growing frond, are nearly white. 


Pellzxa Ornithopus, Hooker. 

Rootstock and stalks as in the last species, though often stouter ; fronds 
very rigid, a few inches to a foot long, broadly deltoid-lanceolate in out- 
line, when fully developed tripinnate; primary pinnee spreading or obliquely 
ascending, linear, the lower ones 4 to 4 the length of the frond, bearing 
from a few up to 15 or 16 pairs of trifoliolate, but varying to simple or to 
pinnately 5—7-foliolate, pinnules, which are usually only 1 to 2 lines long, 
coriaceous, slightly glaucous beneath, roundish-quadrate in the rare sterile 
fronds, and with the margins rolled in to the midrib in fertile fronds, 
minutely mucronate.—Sp. Fil. ii, p. 143, t. exvi, A. Allosorus mucronatus, 
D. C. Eaton in Silliman’s Journal, July, 1856 (deseribed from very small 
specimens from Monte Diablo). 

Var. brachyptera, Eaton. 

Secondary rachises ascending, much shortened, giving the frond a 
narrower outline and a denser habit; the pinnules crowded, oblong-linear, 
simple or trifoliolate, varying according to drought or humidity from 1$ to 5 
lines in length—Platyloma brachypterum and P. bellum, T. Moore in The 
Gardeners’ Chronicle, Feb. 1873, pp. 141 and 213, ex char. 


Common throughout California from San Diego and Guadalupe Island (Palmer) to Mendocino 
County and Grass Valley, growing mostly on dry hillsides in tufts among rocks, exposed to a long sum- 
mer’s drought and to a scorching sun. This bears the same relation to P. Wrightiana which that plant 
does to P. ternifolia, having more decompound fronds and still smaller ultimate pinnules. Plants culti- 
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vated in conservatories in the Atlautic States have fronds generally less compound than those gathered 
on their native hillsides, and it is in these cultivated plants only that I find sterile fronds with the pin- 
nules flattened out. Otherwise the pinnules are closely revolute, and when trifoliolate, as they almost 
always are in a state of nature, they strongly suggest the claws of a bird’s foot, whence the specific name 
chosen by Hooker, a name which I have no wish to disturb through a technical claim of priority. Platyloma 
brachypterum of Moore answers well to a form collected in the Sierras by Bolander, by Mrs. Austin, and 
by Mrs. Pulsifer Ames, a form with minute pinnules when growing on exposed rocks, but with elongated 
ones in a plant wet with spray escaping from a neighboring flume. Moore’s P. bellum seems to be the 
same as the smaller form of var. brachyptera, except that some of the measurements given in The Gard- 
eners’ Chronicle, and copied by Baker in the second edition of Synopsis Filicum (p. 477), are incompre- 
hensible, and probably incorrectly printed. P. bellum of Eastern conservatories is not Moore’s plant, and 
is ordinary P. Ornithopus slightly modified by cultivation in a moister atmospkere. 

Peilzea densa, Hooker. 

Rootstocks rather slender, entangled, chaffy with nearly black narrow 
scales; stalks densely tufted, wiry, and very slender, dark chestnut-brown, 
dull or polished, 3-9 inches long; fronds ovate or triangular-oblong in out- 
line, 13-24 inches long, densely tripinnate ; segments 3-6 lines long, linear, 
nearly sessile, sharp-pointed or mucronate, in the fertile fronds entire, and 
having the margin narrowly recurved, and provided with a distinctly paler 
involucre, in the very rare sterile fronds broader and sharply serrated, 
especially towards the apices.—Sp. Fil. ii, p. 150, t. exxv, B. Onychiuwm 
densum, Brackenridge, Ferns of U. 8. Exploring Exped. p. 120, t. 18, f. 2. 

Sierras of California from the Yosemite to the Castle Mountains, Brewer, Bolander, etc. Oregon, 
Rogue River (Brackenridge), and near Port Orford, Gen. A. V. Kautz. Near Jackson’s Lake, Wyoming 
Territory, Hayden’s Expedition. A very distinct species, not in the least related to those just described. 
Brackenridge, who considered it an Onychium, noticed that the plant bears a close resemblance in habit 
to Cryptogramme acrostichoides, and Hooker remarks the same similarity. A thin cross-section of a seg- 


ment shows the involucre to be a very delicate special organ, growing just within the proper margin of 
the segment. 


§3. PLATYLOMA. J. Smith, Baker. 


“Texture coriaceous, the veins usually hidden, the ultimate segments broad 
and flat, the involucre so xarrow that it is soon hidden by the fruit.” 


Pellxa Bridgesii, Hooker. 

Stalks 3-6 inches long, wiry, dark-brown, smooth and polished, many 
rising from a short, creeping rootstock, which is chaffy with very narrow 
scales; fronds as long as the stalks, simply pinnate; pinnze 5-18 pairs, 
mainly opposite, nearly sessile, glaucous-green, coriaceous, sterile ones 
orbicular or obscurely cordate, 4-5 lines long, rarely larger, fertile ones a 
little narrower, commonly at first conduplicate, and so seemingly lunate; 
involucre narrow, formed of the whitish cartilaginous margin of the pinne, 
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soon flattened out, and exposing a very broad intramarginal band of 
sporangia.—Sp. Fil. ii, p. 238, t. exli, B. 

Sierras of California, usually above the elevation of 6000 feet. Discovered by Thomas Bridges, 
and since collected by Brewer at Ebbett’s Pass (8000-9000 feet elevation) and in Silver Valley on the Big- 
Tree road, and by Brewer, Torrey, Bolander, etc.,in the Yosemite. A curious Fern, very different from all 
other American species, and only to be compared to P. rotundifolia of New Zealand, which, however, has a 
shaggy-paleaceous stalk and rachis, Hooker noticed that the margins of the pinnz have a narrow white 
cartilaginous edge, ‘‘ but not incurved.” But it is plainly incurved in very young specimens. The two 


sides of each fruiting pinna are at first folded together, hiding the sporangia, and then the pinna is mod- 
erately curved upwards, giving it a decidedly crescent-like shape. 


Pellza flexuosa, Link. 

Rootstock creeping, rather slender, the scales narrow, rigid, brown, 
with a darker midrib; stalks reddish-straw-color, several inches long, passing 
into a more or less flexuous or zigzag rachis; fronds from a half to two or 
more feet long, ovate-oblong in outline, twice or the larger ones thrice pin- 
nate; secondary and tertiary rachises usually deflected and zigzag, rusty- 
puberulent or nearly smooth; pinnze mostly alternate; ultimate pinnules 
5-10 lines long, roundish-ovate or sub-cordate, very obtuse, distinctly petiolu- 
late, sub-coriaceous, smooth, slightly glaucous beneath, the margin of 
fertile pinnules at first reflected and partly covering the sporangia, at length 
flattened out.—Fil. Hort. Berol. p. 60. Hooker, Sp. Fil. ii, p. 149. Adlo- 
sorus flecuosus, Kaulfuss, Kunze, die Farrnkriuter, p. 46, t. 23. 


From Western Texas and New Mexico (Wright) to Arizona, Camp Crittenden, Dr. Rothrock. — 
Mexico to Peru. This comes very near to P. cordata, J. Smith, and is united with it by Mr. Baker in 
Synopsis Filicum. The zigzag rachises and strongly deflected branches are a very marked feature, but 
this character is none too constant. Occasionally there are Jarge-pinnuled plants of P. andromedefolia 
also, which bear a considerable resemblance to the present species. In our territory it reaches its ex- 
treme northern limit, and the specimens are much smaller than those from Central America. Fournier, 
in the Cryptogamia of Mexico, keeps P. cordata and P. flexuosa apart, and Dr. Max Kuhn, in his publi- 
cation of posthumous species of Mettenius, in Linnza, vol. 36, has described our plant as a distinct 
species under the name of P, intermedia. 


VII. PTERIS. Linn. 


Pteris aquilima, Linn., var. lamugimosa, Hooker. 

Frond silky-pubescent or tomentose, especially on the under surface ; 
otherwise as in the typical eastern form.—Sp. Fil. ii, p. 196. P. lanuginosa, 
Bory in Willd. Sp. Pl. v, p. 403. Hook. & Arn. Bot. Beech. Voy. p. 405. 
Kaulf. Enum. Fil. p. 189. 


Very common throughout California and Oregon, extending northward to Sitka and eastward to 
Utah. Farther east it passes into less pubescent forms and so into the common form of the Atlantic 
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States. In one form or another, the common Brake occurs in almost every region of the earth. In 
Oregon and Northern California, it forms thickets as high or higher than a man’s head, and many acres 
in extent. The miners of California boil the young fronds, and eat them as a substitue for asparagus. 


VIII. ADIANTUM. Linn. 


Adiantum pedatum, Linn. 

In moist, rocky places, from Santa Cruz, California, to Oregon and Washington Territory, and 
northward to Unalashka. Wahsatch Mts., Utah. Common in the Atlantic States from North Carolina to 
Canada. It also occurs in Japan and Mantchooria, but does not appear to have been found among the 
mountains of Colorado, where it might reasonably have been expected. 

Adiantum Capillus-Vemeris, Linn. 

Stalks and rachises very slender, nearly black, polished; frond ovate- 
lanceolate in outline, very delicate, smooth, bipinnate or sub-tripinnate, the 
upper half or third simply pinnate; pinnules and upper pinne wedge-obo- 
vate or somewhat rhomboid, rather long-stalked, the sides nearly straight 
or moderately concave, the upper margin commonly rounded and more or 
less incised, crenated, or [in the plant of our district] acutely dentato- 
serrate, except where the margin is recurved to form the lunulate or trans- 
versely oblong separated involucres—Sp. Pl. p. 1558. Hook. Sp. Fil. ii, 
p- 36; British Ferns, t. 41. D.C. Eaton in Chapman’s Flora, p. 591. 


About the mouth of springs and wells in Southern Utah; St. George (Drs. Palmer and Parry), 
Kanab, Mfrs. Thompson. New Mexico (C. Wright, No. 2123), Camp Bowie, Dr. Kothrock. Damp cations in 
Southern California (G. W. Dunn), near Santa Barbara (Irs. Cooper), and at Cassitas Pass, Dr. Rothrock. 
Also from North Carolina and Florida to the Hot Springs of the Arkansas and Texas. Its range extends 
throughout a great portion of Europe, Asia, Africa, South America, and Oceanica. 

Plant with a short, creeping rootstock, the stalks very delicate, 4-8 or 10 inches long, sometimes 
erect, but more frequently drooping or pendulous ; frond 8-10 inches long, but in favored stations occa- 
sionally very much larger. The plant of the Gulf and Atlantic States is very similar to the European 
form, having the pinnules mostly sharply cuneate, often deeply lobed, and the upper or outer margin of 
the sterile pinnules crenated or obscurely toothed; but the plant of Utah, California, etc., differs in 
having the pinnules broader, firmer, less incised, and the outer margin, if sterile, very acutely and finely 
toothed, the veinlets even slightly produced into minute needle-points. In all these points it shows a 
slight approach to the following. 


Adiantum emarginatum, Hooker. 

Stalks and rachises rather stout, nearly black, polished ; frond broadly 
ovate or deltoid-pyramidal, 2—3-pinnate, pinnules and upper pinne of 
ample size, rather long-petioled, smooth or nearly so, rounded or even 
reniform, the very base sub-cuneate, lower edges commonly a little con- 
cave, upper margin rounded, slightly incised; if sterile, acutely dentate, 
with the veins running to the points of the teeth; but when fruiting, with 
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2-5 transversely linear-oblong sub-continuous involucres—Sp. Fil. ii, t. 
75, A; not of Bory and Willdenow. Keyserling, Adiantum, p. 15, 37, No. 
55. A. Chilense, Torrey in Botany of Parke’s Survey, p. 21; Brackenridge, 
Ferns of U. 8S. Expl. Exped. p. 97; D. C. Eaton, Botany of Mexican 
Boundary, p. 233; and in Robinson’s Catalogue of Ferns, not of Kaulfuss. 
A. tenerum, Torrey in Emory’s Notes of a Military Reconnoissance from 
Fort Leavenworth to San Diego, p.155. Newberry in Botany of William- 
son’s and Abbot’s Survey, p. 93, not of Swartz. 


From San Diego, California, northward to Oregon, common, but apparently not occurring east of the 
Coast Ranges. Stalks 6-12 inches long; frond about the same length, more than half as wide at the base, 
gradually narrower upwards, the pinnules 4-14 inches broad, rounded, or the larger ones semicircular or 
almost reniform, bearing at first a few scattered hairs along the veins, soon quite smooth. The pinnules 
commonly have from one to four slight incisions on the rounded side. The very acute teeth of the sterile 
pinnules having the vein extending to the point of the teeth, and the transversely linear involucres, 
separate this from A. Chilense, with which I formerly confounded it, that species having the veins extend- 
ing mostly to the notches between the teeth, and bearing more numerous lunulate involucres. The 
figure given by Hooker in Species Filicum is very characteristic of the common Adiantum of California, 
and does not represent any known plant of either Mauritius or Malacca. The specimen it was drawn 
from is marked in Hooker’s herbarium “Malacca, Griffith.” It is on the same sheet with a specimen 
more like a form of A. Capillus-Veneris, marked as coming from Delessert’s herbarium, and collected in 
the Mauritius. Mr. Baker suggested a possible interchange or crossing of the tickets, an accident too 
common in all herbaria. Keyserling, who has apparently not seen the specimens, says that the 4. 
emarginatum of Hooker’s plate was “nach einem von B. Delessert hinterlassenen Exemplar, das vermuth- 
lich aus Californien stammt.” It is probably too late to trace with certainty the history and origin of the 
specimen figured, but it is enough that it accurately represents the Californian species, and none other. 
The original A. emarginatum of Bory and Willdenow was confessedly ‘“ very like the preceding [ A. Capillus- 
Veneris], but constantly smaller, the pinnules always obcordate and never lobed.” Keyserling refers this 
without hesitation to A. Capillus-Veneris, leaving the name free for the present species, for which it is not 
especially appropriate, though I do not think it is to be rejected on the score of utter unfitness. 


Adiantum tricholepis, Fée. 

“Frond oval in outline; stalk and rachis smooth, polished, deep- 
black ; pinnules roundish, moderately long-petioled, hairy on both surfaces; 
sori very few, of unequal size; involucre very velvety ; rootstock creeping, 
scaly, the scales linear, acuminate, tawny.”—8™° Mém. p. 72. Keyserling, 
Adiantum, p. 15, 37, No. 56. A. Chilense, var. hirsutum, Hook. Sp. Fil. ii, 
p. 43 (in part); D. C. Eaton in Bot. of Mexican Boundary, p. 233. 4. 
dilatatum, Nutt. MS. in herb. Hook., and quoted in Sp. Fil. 1c. A. pilosum, 
D. C. Eaton in Robinson’s Catalogue, but not of Fée, which is A. Chilense, 
var. hirsutum, Keyserl., from Chile. 


In arocky ravine near the mouth of the Rio Pecos, Western Texas, Dr. Bigelow. Monterey, California, 
Nuttall. Mexico and Yucatan. This belongs to the same group of species with the two last, a group 
characterized by having fronds of a pyramidal outline, twice to four times pinnate at the base, gradually 
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simpler upwards, the terminal segment with a rounded or obtuse outer margin, and the serratures of the 
sterile segments having a veinlet extending to the point (not to the sinus). The present species has both 
surfaces of the frond minutely pilose with appressed whitish hairs. The involucres are variable in shape, 
oblong and linear on the same pinnule, and rather few (3-7) in number. This is apparently a rare species, 
as I can not learn that it has been collected by any one in California since the time of Nuttall. It is No. 
11 of Ervendberg’s collection of Huasteca plants, and No. 687 of Schott’s collection made in Yucatan 
in 1865. 


Trppl. =ASPLENIE A. 
IX. LOMARIA. Willd. 


Sori in a continuous band next the midrib of the contracted pinne of 
the fertile frond, covered till mature by an elongated involucre, either formed 
of the recurved and altered margin of the pinne or else sub-marginal and 
parallel to the margin. Veins of the sterile frond oblique to the midrib, 
simple or forked and free. Fronds mostly elongated, pinnatifid or pinnate, 
in foreign species rarely undivided or bipinnate, of two kinds, the sterile 
foliaceous, the fertile commonly much contracted —A genus of about sixty 
species, finding its greatest development in the southern hemisphere. It is 
closely connected with Blechnum, which has the involucre remote from the 
margin, and the fertile frond not much contracted. The two genera were 
united by Dr. Mettenius, but it is more convenient to keep them apart. 


Lomaria Spicamt, Desvaux. 

Rootstock short and thick, very chaffy; fronds tufted, erect; sterile 
ones nearly sessile or short-stalked, sub-coriaceous, narrowly linear-lan- 
ceolate, 8-24 inches long, 1-3 inches wide, tapering to both ends, pinnatifid 
to the rachis into very numerous close-set oblong or oblong-linear often 
upwardly-curved obtuse or apiculate segments, the lower ones gradually 
diminished to minute auricles; fertile fronds sometimes three feet high, long- 
stalked, pinnate; the pinnze somewhat fewer and more distant, longer and 
much narrower than in the sterile frond, sessile by a suddenly widened 
base; involucres distinctly intramarginal—“ Desv. in Berl. Mag. v, p. 325.” 
Hook. Sp. Fil. iii, p. 14. Osmunda Spicant, Linn. Sp. Pl. p. 1522. Blech- 
num boreale, Swartz, Syn. Fil. p. 115. Hook. British Ferns, t. 40. 


From Mendocino County, California (Bolander) and near Crescent City (Brewer) to Oregon, British 
Columbia, and Sitka. It therefore hardly comes within the geographical range adopted for this report, but 
is still likely to be found to the south of the 40th parallel in the Coast Ranges of California. It is not an 
uncommon Fern throughout Europe, and a form of it has been collected in Japan. The North American 
plant was made a var. elongata by Sir W. J. Hooker in the Species Filicum, but the smaller European 
form has been collected near Astoria, Oregon, by Prof. Wood, and the large specimens from the 
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Coast Ranges differ from the type mainly in their greater size and luxuriance. Blechnum doodioides, 
Hooker, Sp. Fil. iii, p. 60, t. 153, seems to be, as Mr. Baker remarks, a form of the present plant with 
interrupted involucres, as in the related genus Doodya. 


X. WOODWARDIA. Smith. 


Woodwardia radicans, Smith, var. Americama, Hooker. 

Caudex stout, very chaffy with large scales, assurgent or erect, and 
rising a little above ground; stalks strong, 8-12 inches long; fronds stand- 
ing 3-5 feet high, subcoriaceous, pinnate; pinnew 8-15 inches long, 2-4 
inches broad, oblique to the rachis, pinnatifid nearly to the midrib; seg- 
ments triangular-lanceolate, slightly falcate, acuminate, spinulose-serrate or 
in large plants more or less pinnatifid; veinlets forming a single row of 
oblong sorus-bearing areoles each side of and next to the midvein, besides 
a few oblique empty areoles outside the fruiting ones, thence free to the 
margin; sori oblong, often slightly curved, the sporangia resting in the 
hollowed areole, and at first covered by an arched and convex indusium.— 
Hooker, Sp. Fil. iii, p. 67. W. spinulosa, Martens & Galeotti, Fil. Mex. p: 
64. W. Chamissoi, Brackenridge, Ferns of U. S. Expl. Exped. p. 138. 


From Long Valley to Southern California. Mexico to Chiapas and Guatemala. One of the largest 
and coarsest of Californian Ferns, apparently not uncommon. The type( JV. radicans, Smith, Mem. Acad. 
Turin, v, p. 412) is found in Madeira and along the Mediterranean countries; also in Northern Indiaand 
theisland of Java. The American plant differs mainly in the absence of achaffy proliferous bud, which 
is commonly seen on the rachis near the apex of the frond in the old-world plant. Itisalsomore decidedly 
spinulose-serrate, and the areoles of the venation are perhaps less abundant. It is worth the while of 
Californian Botanists to observe whether their plant is always destitute of the proliferous bud. 


XI. ASPLENIUM. Linn. 


§1. ASPLENIUM. 


Indusia straight, confined to the upper or inner side of the fertile veinlet. 
| 


Asplenium Trichomames, Linn. 


This common Eastern Fern occurs sparingly from the mountains of Colorado to the Pacific coast. 
On the brink of the Great Cafion of the Arkansas, Brandegee. Middle Mts., Colorado, Hall j- Harbour, 
n. 692. Monte Diablo, California, General Eaton. Oregon, Prof. Wood, £. Hall. Cascades of Washing- 
ton Territory, Kellogg § Harford, n. 1177. The A. ebenexm of the Flora of Colcrado is this species. 


Var. imcisum, Moore, Nature Printed Ferns of Great Britain, t. 39, D. 


This has the pinnules a little larger and more or less incised. It occurs fertile near San Diego 
(Dr. Newberry, Mr. Cleveland), and has also been collected in Vermont by Mr. C. C. Frost. 


Asplenium parvulum, Martens & Galeotti. 
Fronds tufted, erect, rigid, 4-10 inches high, narrowly linear-oblan- 
ceolate in outline, short-stalked, pinnate ; stalk and rachis black and shin- 
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ing; pinnz very numerous, 2-6 lines long, oblong, obtuse, entire or crenu- 
late, auricled on the upper side at the nearly or quite sessile base, the 
middle ones longest, the lower ones gradually shorter, more distinct and 
deflexed; texture rigid-chartaceous; sori short, abundant.—Fil. Mex. p. 60, 
t. 15, f. 3. A. trichomanoides, Mettenius, tiber Asplenium, p. 137, not of 
Michx., Fl. Bor. Am. ii, p. 265. A. resiliens, Kunze, Linnea, 18, p. 331. 
A. ebeneum, var. minus, Hook. Sp. Fil. iii, p. 139. A. ebeneum, D. O. Eaton 
in Botany of Mex. Boundary, p. 235. 

Great Caiion of the-Rio Grande, Parry. Texas, E. Hall, n. 852. Limestone rocks in shady places, 
Northern Alabama and Georgia, Hon. T. M. Peters, Dr. Chapman. Mexico to Chiapas. 

This is perhaps not sufficiently distinct from A. ebeneum, which it replaces in the dryer regions of 
the Southwest and Mexico. It is a smaller and more rigid plant, with the pinn# more entire, and more 
generally deflexed. Specimens from Chiapas have all the pinnw deflexed. Michaux’s Tennessee speci- 


mens of his A. trichomanoides I examined several years ago in Paris, and made a note that they clearly 
belong to A. ebenewm. 


Asplenium septentriomale, Hoffmann. 


Plant low, growing in dense tufts; rootstocks matted together, hidden 
by the blackened remains of old stalks; fronds crowded, 2-4 inches high, 
the slender naked stalk bearing an irregularly forking frond, consisting of 
from two to five narrowly linear rather rigid acute segments or branches, 
which are entire or more frequently cleft at the end into a few long narrow 
teeth; sori much elongated, placed near the margin, usually facing each 
other in pairs, commonly only two or three to each segment.—“ Deutschl. 
Fl. ii, p. 12.” Hooker, British Ferns, t. 26. D.C. Eaton in Botany of 
Mexican Boundary, p. 235. 

On Ben Moore, New Mexico (Dr. Bigelow), and at perhaps the same station, C. Wright. Middle 
Mts., Colorado (Hall § Harbour, 689), and on the brink of the Great Cafion of the Arkansas, in com- 
pany with Aspl. Trichomanes, Brandegee. In mountainous regions throughout Europe and in Northern 
India. 

A very curious little Fern, originally described as an Acrostichum by Linnzus, referred to Acro- 
pteris by Link, and made the type of a genus (Anesium) by Newman. But it is no doubt better to regard 
it as an Asplenium with very narrow segments, and exceedingly elongated sori. The involucres, being 
very close to the margins of the segments, give the plant something of the look of a Pteris. Occasion- 


ally the segments are a little broader, and produce as many as four or five sori, and then the Asplenioid 
character is very evident. 


§2. ATHYRIUM. 


Indusia more or less curved, and often crossing to the outer or lower side 
of the fruiting veinlet. 
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Asplemium Filix-foemima, Bernhardi, in Schraders N. Journ. Bot. 1806, 
pt. ii, p. 26, 48, t. 2, 7. Gray, Manual. Hooker, Sp. Fil. iii, p. 217. 


North Temperato Zone generally, existing in a great variety of forms, and in some perhaps doubt- 
ful forms in Africa and South America. Moore separates the greater part of the North American forms 
specifically under the name of Athyrium asplenoides, Desv., making two varieties, one with broader and 
one with narrower pinnules; but the distinctive character which he relies mainly upon, the “creeping 
caudex,” seems to be invalid, as our American plants grow in crowns no less decidedly than those of 
Europe. Having regard to only characters evident in ordinary herbarium specimens, I should arrange 
the North American forms which exist in my collection in five groups or varieties, as follows: 


Var. exile. 


Fronds 3-6 inches high, lanceolate, pinnate; pinnz oblong-lanceo- 
late, deeply cut into oblong lacinize, which are 2-3 toothed at the end. 


Maine (Prof. O. D. Allen). Chocorua, New Hampshire, Minot Pratt. A starved form, which un- 
doubtedly will be found in many exposed and mountainous places. 


Var. amgustuima. 


Fronds 1-3 feet high, rather rigid, narrow in outline, nearly bipinnate; 
pinne obliquely ascending or curved upwards, narrowly lanceolate; seg- 
ments oblong, crowded, crenated or serrate; sori usually abundant, straight 
or curved.—Aspidium angustum, Willd. Aspl. Filix-femina, var. Michauait, 
Mettenius. D. C. Eaton in Botany of 40th Parallel, p. 396. Athyrium 
asplenioides, var. angustum, Moore, Index Fil p. 179. 


Common in New England and Middle States in dryish and sunny localities: Sacramento Valley, 
(Brewer, No. 1437). Wahsatch Mts., Utah, Wetson, Haton. 


Var. latifolium, Hooker. 


Frond 2-3 feet high, oblong-lanceolate in outline, nearly bipinnate ; 
pinnee 3-4 inches long, oblong-linear, having a narrowly winged secondary 
rachis; pinnules broadly ovate and foliaceous, obtuse, simply or doubly 
serrate; sori nearer the midvein than the margin, indusia straight or curved, 
the basal ones often hippocrepiform (horseshoe-shaped).—Sp. Fil. iii, p. 
218. Athyrium Filix-femina, vay. latifolium, Moore, Nat. Print. Ferns, t. 
31, f. B.(?) 


An uncommon form. Port Orford, Oregon, Gen. Kautz. Oregon, EZ. Hall, No. 683. Near Philadel- 
phia, Penn., F. Bourquin, 1867. I am not satisfied that this is exactly Moore’s plant, and indeed the pin- 
nules of the Oregon specimens are less imbricated than those he figures, while in the Philadelphia 
specimen they are for the most part quite distinct, but on the whole his plate well represents the form 
now before me. 
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Var. commune. 

Frond ample, delicate, 2-4 feet high, broadly oblong-ovate, twice pin- 
nate; pinne elongated (4~6-8 inches long); pinnules oblong-lanceolate, 
pointed, more or less pinnately incised and serrate, distinct or confluent on 
the secondary rachis by a very narrow and inconspicuous margin; sori 
short; indusium straight or variously curved.—Aspl. Filiv-feemina of most 
authors. 


Eastern America, common in moist, shaded woods. Mount Graham, Arizona, Rothrock. Cali- 
fornia, Brewer, Bolander, Kellogg, etc. Ruby Valley, Nevada, Watson. Southern Utah, Palmer. 

The ordinary, fully developed form of the species, which I am unable to separate from the com- 
mon European plant. Moore’s plate of Ath. Filix-femina, var. ovatum (t. 32), well represents an ordinary 
average specimen. In living plants, the stalk and rachis is often of a beautiful brownish pink, but this 
color is lost when the frond is dried for preservation. 


Var. cyclosorum, Ruprecht. 


Fronds very large, often 5 feet high and 18-20 inches broad; the pin- 
nules often an inch Jong, oblong-lanceolate, pinnatifidly incised, or nearly 
again pinnated; sori roundish; indusium very short.—Distrib. Crypt. Vasc. 
Ross. p. 41. Athyrium Filix-femina, var. incisum, Moore, Nat. Pr. Brit 
Ferns, t. 30; var. cyclosorum, Moore, Index Fil. p. 183. 


Oregon City (Harford). Port Orford, Oregon, Gen. Kautz. Vermont, C. C. Frost. 

The largest form of the species, occurring on the west coast from Oregon to Alaska, rarer in the 
Atlantic States, and given by Moore as growing in Great Britain, France and Lapland. Var. Sitchense 
of Ruprecht, |. c., is probably the same thing. The crested, multifid, and irregularly developed forms 
of the Lady Fern are comparatively rare in America, but it is not to be doubted that diligent search 
would bring them tothe light. One of them, var. laciniatum, Moore, is mentioned by Mr. Davenport as 
occuring in New Jersey. (See Bulletin of Torrey Club, vol. vi, p. 168.) Of the varieties above described, 
var, latifolium is the most distinct, but all are closely connected by various intermediate conditions. 


Tree Iv. ASPIDIEZ. 
XII. PHEGOPTERIS. Feée. 


Phegopteris alpestris, Mettenius. 

Rootstock short and thick, erect or oblique; stalks 4-10 inches long, 
bearing a few large brown spreading scales near the base; fronds oblong- 
lanceolate, 1-2 feet long, pinnate with delicately bipinnatifid deltoid-lanceo- 
late pinne, the lower pinne distant and decreasing moderately ; pinnules 
ovate-oblong or oblong-lanceolate, incised and toothed; sori small, rounded, 
sub-marginal—Fil. Hort. Lips. p. 83; iiber Phegopteris, p. 10. Aspidiwm 
alpestre, Swartz. Polypodium alpestre, Hoppe. Hooker, British Ferns, t. 6. 


SoZ BOTANY. 


Among rocks at high elevations on Lassen’s Peak, Mt. Shasta, and Pyramid Peak, and aot 
other high points in the Sierras of California, Brewer, Lemmon. Cascade Mts. of British Columbia, 
Dr. Lyall. A Fern growing in large and dense patches, and much resembling narrow, delicate forms of 
the Lady Fern, but with globose sori near the margin of the lobes of the pinnz, and without special 
proper indusium, for the objects figured as indusia by Mettenius in his later work on Asplenium are too 
delicate and fugitive to deserve the name. A common species in Northern Europe, but there the plant 
has usually broader segments than are found in the American specimens. The Eastern species, P. poly- 
podioides and P. hexagonoptera, do not, to my knowledge, occur in the Southwest or in the Pacific States. 
P. Dryopteris, however, has been collected in Oregon. 


XIII. ASPIDIUM. Swartz. 


§1. DRYOPTERIS or NEPHRODIUM. 


Indusium round-reniform, or orbicular with a narrow sinus. 


* Texture thin-membranaceous, veins simple or once forked. 


Aspidium Nevadense, (n. sp.). 

Rootstock creeping, densely covered with the persistent bases of former 
stalks; fronds standing in a crown, thin-membranaceous, 13-3 feet high, 
lanceolate in outline, pinnate; pinnee linear-lanceolate from a broad base, 
deeply pinnatifid; the lower pairs distant and gradually reduced to mere 
auricles; lobes crowded, oblong, entire or sparingly toothed, slightly hairy 
on the veins beneath, and sprinkled with minute resinous particles; veins 
about seven pairs to a lobe, simple or forking; sori close to the margin; 
indusium minute, reniform, furnished with a few dark-colored marginal 
glands, and bearing several long straight jointed hairs on the upper surface. 


Moist and shady places along creeks. Butte Co., California (Mrs. Pulsifer Ames), and in similar 
places in Plumas Co., Mrs. R. M. Austin and Mrs. Ames. The first specimens received were referred 
to A. Noveburacense, to which species there is the closest resemblance in the size, shape, and texture of 
the fronds, but later and more complete specimens hava a rootstock of a very different character. The 
Central American A. conterminum is more like the present species in some of its characters, but that has 
much firmer fronds and an erect rootstock. Aspidiwm Nevadense of Boissier (a Spanish Fern) having been 
proved to be identical with A. rigidum, var. pallidum, there is no reason why the name should not be 
taken for a Fern coming from the Sierra Nevada of California. 


Aspidium patems, Swartz. 

Rootstock rather stout, creeping, bearing several fronds at the growing 
end; fronds 1-3 feet high, moderately long-stalked, ovate-oblong in out- 
line, membranaceous, softly pubescent beneath, pinnate; pinneze closely 
placed, linear-acuminate, 3-6 inches long, 5-7 lines wide, the lowest 
pair scarcely or not at all smaller, but somewhat deflexed, all pinnately 
incised three-fourths of the way to the midrib; segments very numerous, 
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crowded, obliquely oblong, acutish, basal ones longest; veinlets very evi- 
dent, simple, the lowest ones of adjoining segments sometimes uniting, and 
sending a short free veinlet to the sinus between the segments; sori near 
the margin; indusia very pubescent.—Syn. Fil. p. 49. 


Western Texas, Wright, Lindheimer. Near Santa Barbara, California, Mrs. Cooper, Dr. Rothrock. 
A specimen is preserved in the Hookerian herbarium marked ‘San Francisco, Calif., Dr. Sinclair,” but 
Do one seems to have collected it near that city in recent years. The species occurs also in Florida and 
throughout Tropical America, and has been found also in various warm regions of the Old World. 


** Texture firmer, or sub-coriaceous, veins forking freely. 


Aspidium Filix-mas, Swartz. 

Rootstock short, stout, ascending or erect; fronds in a crown, on very 
chaffy stalks, half-evergreen, firm-membranaceous, 1-3 feet high, broadly 
oblong-lanceolate, slightly narrowed towards the base, sub-bipinnate; 
pinne from a broad base lanceolate-acuminate, pinnatifid almost to the 
midrib or again pinnate; pinnules oblong, smooth, palish beneath; in 
smaller fronds obtuse and sub-truncate, slightly toothed; in larger ones 
more elongated and pinnately incised; sori large, near the midvein, com- 
monly only on the lower half or two-thirds of each segment; indusia 
convex when young, rather firm, smooth, orbicular-reniform, with a deep 
narrow sinus; rachises more or less setose-chaffy ; chaff of the stalks bright- 
brown, of broad lanceolate-acuminate scales—Syn. Fil. p. 55. Nephro- 
dium Filix-mas, Richard. Hooker, Sp. Fil. iv, p. 116; British Ferns, t. 
15. Lastrea Filiz-mas, Presl. Moore, Nat. Print. Brit. Ferns, t. 14, 15, 
Gels. 


Mountains of Colorado, Dr. Scovill, Hall § Harbour, Brandzgee. Rocky Mts. of British Colum- 
bia and Dakota Territory to Lake Superior and Canada. Newfoundland, fide Kunze. If all the 
forms referred to the male Fern by Hooker really belong to it, the species is found in Europe, Asia, 
Africa, North and South America, the Hawaiian Islands, Japan, and Ceylon. Some of the Colorado speci- 
mens, and those sent from Owen Sound, Canada, by Mrs. Roy, are very large and fairly bipinnate, with 
deeply incised pinnules, and therefore belong to var. inciswm of Moore. This species is given in Pursh’s 
Flora as found from New Jersey to Virginia; but his specimens preserved in the Hookerian herbarium 
are partly A. Goldicanum and partly A. cristatum. Nephrodium Floridanum, Hooker, Fil. Exot. t. 99, is 
afterwards referred to Filix-mas by the illustrious Botanist who named it, but it seems to be rather a 
form of A. cristatum. 


Aspidium rigidum, Swartz, var. argutum. 

Rootstock short, stout, ascending or erect; fronds in a crown, on 
chaffy stalks, half-evergreen, firm-membranaceous, smooth and green above, 
paler and more or less glandular beneath, 1-3 feet high, ovate-lanceolate 
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or triangular-lanceolate, usually fully bipinnate; pinne broadly oblong- 
lanceolate, the lowest ones broadest and scarcely shorter than the middle 
ones; pinnules oblong, incised or doubly serrate, with spinulose teeth, 
conspicuously veiny; sori large, nearer the midrib than the margin; 
indusia firm, convex, orbicular, with a very narrow sinus, the edge bearing 
short-stalked glands—Aspidium argutwm, Kaulfuss, Enum Fil. p. 242. 
Lastrea rigida, ‘‘larger and more developed,” Moore, Nat. Print. British Ferns. 
Nephrodium rigidum, 2? var. Americanum, Hooker, British Ferns, t. 16; Sp. 
Fil. iv, p. 120. 

Rocky cafions ard hillsides of California, apparently rare east of the Coast Ranges, but extending 
northward to Umqua Co., Oregon ( Wilkes Expl. Exped.), and southward to the Sierra Madre, Northwestern 
Mexico. It is also given by J. Smith in the Botany of the Herald as found in Panama and the 
Hawaiian Islands, but I suspect there is some error of either identification or locality. This is related 
to the last species, and small forms have been mistaken for it, but it has a broader and more compound 
trond, not or but very slightly narrowed towards the base; the under surface is somewhat glandular, 
and the plant very fragrant in drying; the teeth of the segments are softly spinulose, whence the name 
chosen by Kaulfuss, and the involucres have a very evident glandular margin. Hartweg’s No. 2039, 
from near Monterey, is this species rather than Filixz-mas, to which it has at times been referred. Our 
Fern differs from the European A. rigidum, with which is was united first by Moore and then by Hooker, 
only in the considerably greater size and the more decidedly spinulose testh, and I see no good reason 


for still considering it distinct. The fragrance is equally characteristic of the European plant, and 
persists many years in herbarium specimens. 


ASPIDIUM SPINULOSUM, var. DILATATUM, a form with dark scales on the stalk and smooth 
indusia, occurs in Oregon, but does not come within our limits. 


§2. POLYSTICHUM. 


Indusium orbicular and entire, peltate, fixed by the depressed centre: 
Sronds evergreen, subcoriaceous; pinne and pinnules usually auricled on the 
upper side at the base, and mucronately serrate; veins free. 


* Fronds simply pinnate. 


Aspidium Lonchitis, Swartz. 


Utah, in the Wahsatch (Watson), and near Spriug Lake, Parry. From British Columbia north- 
ward, and eastward to Montana, Lake Superior, and Canada. Greenland. Northern Europe and Asia, 
and in the high mountains of Southern Europe and Northern India. 


Aspidium munitum, Kaulfuss. 

Rootstock stout; stalks often a foot long, chaffy, like the rachis, with 
abundant glossy-brown scales; fronds growing in a crown 1-4 feet long, 
or even longer, lanceolate in outline, tapering slightly towards the base, 


innate; pinnse very many, linear-acuminate, 3—4 inches long, subcoria- 
? +} ? ? 
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ceous, often chaffy beneath on the midrib, very sharply and often doubly 
serrate; the teeth with commonly appressed needle-like points, the base of 
the pinnez auricled on the upper and obliquely truncate on the lower side; 
sori abundant, forming a row each side the midrib midway between it and 
the margin— Enum. Fil. p. 256. Hooker, Sp. Fil. iv, p. 10, t. 219. 


California generally, extending through Oregon to Nutka in the north and Guadalupe Island 
(Palmer) in the south. The largest and finest specimens are from Crescent City (Brewer), and Port 
Orford, Oregon (Gen. Kautz). One of the handsomest of American Ferns, and, like many others, subject 
to considerable variations. The shaggy covering of the stalks and rachis consist usually of large 
cinnamon-brown chaff, intermixed with much smalJler acuminate scales of the same color, but sometimes 
the color is much darker, and the scales mostly confined to the very base of the stalk. 


Var. nudatum. 

Frond smaller, the scales almost entirely lacking; pinnee few and 
rather remote, short and broad, oblong-oval, the teeth closely appressed; 
sori scanty, on the ends of the few uppermost pinne. 


Nevada Fall, Yosemite, Prof. Wood. Also from Moore’s Flat, on the Yuba River, collector 
unknown. The lower portion of the stalk is missing: this was probably somewhat scaly, but the part 
preserved, and the whole frond, are absolutely naked, and have a pale, almost glaucous appearance. 


Var. imbricans. 
Frond smallish, not narrowed at the base; pinnze crowded, lanceolate- 


oblong, pale, ascending and imbricated; fruit-dots nearer the margin than 
the midrib; stalk with shining brown lance-acuminate scales at the base, 
otherwise almost naked, as are the rachis and the frond. 


Red Mountain, Mendocino Co. (Kellogg). Mts. near Trinity River (Prof. Wood). Plumas Co., 
Mrs, Austin. Still another form, with ample fronds, broad and somewhat incised pinns, and scattered 
sori, was collected by Dr. Lyall near the 49th parallel. 


** Fronds bipinnate, or nearly so. 


Aspidium aculeatum, Swartz. 

Rootstock stout, erect; stalks of variable length, commonly very 
chaffy, with large and small scales intermixed, as is the rachis; fronds 1-2 
feet long, forming a crown, oblong-lanceolate, pinnate; pinn closely 
placed, lanceolate from a broad base, mostly curved upwards, incisely 
pinnatifid or again pinnate; the lobes or segments of variable shape, oval- 
rhomboidal, or unequally triangular-ovate and auriculate on the upper side 
of the slightly stalked base, entire or serrate or incised, the lobes and teeth 
of all degrees aculeate or needle-tipped; under surface more or less chaffy- 
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fibrillose; sori in two rows on the segments, nearer the midvein than the 
edge—Syn. Fil. p. 53. A. aculeatum, var. intermedium, Hooker, British 
Ferns, t. 11. 


Typical specimens were collected on the Cozst Ranges, near Santa Cruz, California, by Prof. 
Bolander, and at Ukiah by Dr. Kellogg, and with them the two following, which had best be considered 
as varictics of this world-wide and exceedingly variable species. 


Var. Califormicumn. 

Frond elongated, thinly coriaceous, tapering slightly at the base; 
pinne but slightly incised above the middle, more and more deeply cleft 
towards the rachis, the lowest superior segment largest, but scarcely distinct 
as a pinnule, and not at all auricled.—Aspidium Californicum, D. C. Eaton, 
Proc. Am. Acad. vi, p. 555. 


Mountains near Santa Cruz ( Bolander). Ukiah, Kellogg. Frond lone and narrow, as in A. munitum, 
and with similar chaffiness, but incised much as in the European var. lobatum. 

Var. anguilare. 

Frond oblong-lanceolate, scarcely or not at all narrowed at the base, 
truly bipinnate; pinnules distinctly short-stalked, mostly auricled and 
slightly incised; the basal one largest and again pinnatifid; under surface 
chaffy-fibrillose—Aspidium angulare, Willd. Sp. Pl. v, p. 257. Polystichum 
angulare, Presl; Moore, Nat. Print. Brit. Ferns, t. 12 and 13. 


Mountains near Santa Cruz, Bolandcr. The fine specimen of this plant which came from the same 
region as the preceding forms is very closely similar to one from St. Martha’s, Guilford, England, sent me 
by Mr. Thomas Moore. The lowest pinne are not reduced, as they are in var. Braunii (the form of 
Northern New England), and the pinnules are as distinctly separated as one ever sees them in that form, 
while they are much more incised. 


§ 3. CYRTOMIUM. 


Indusium orbicular as in § 2: fronds simply pinnate, with broad pinne; 
veinlets commonly connivent and uniting near the edges of the pinnae. 


Aspidium juglamdifoliuma, Kunze. 

Fronds a few inches to two feet long, coriaceous, pinnate ; pinne short- 
stalked or the upper ones sessile, ovate-oblong or broadly lanceolate, the 
terminal one distinct and in small fronds the largest, the lateral ones one to 
six on each side, 2-6 inches long, one inch or more broad, sometimes acu- 
minate, entire, appressed-serrulate, smooth on both surfaces ; veins pinnated, 
the veinlets few, either free or uniting near the margin; sori scattered in 
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several irregular rows between the midrib and margins.—Linnea, xx, 
p. 863. Hooker & Baker, Syn. Fil. p. 257. 


A few specimens of a small form with free veins, answering to Aspidium pumilum (Martens & 
Galeotti, Fil. Mex. p. 64, t. 17, f.1), were collected at the Hueco Tanks in Western Texas, and at Van 
Horn’s Well, by the Botanists attached to the Mexican Boundary Commission in 1852, but the plant has 
not been collected within the United States since that time. 

It is a common species in Mexico and Tropical America, and includes many nominal species as 
well as two genera, Amblya of Pres] and Phanerophebia of Pres] and Fée. 


XIV. CYSTOPTERIS. Bernhardi. 


Cystopteris fragilis, Bernh. 

Common in rocky places from the Arctic regions to Chile in the west, and to South Africa and 
Tasmania in tho east, everywhere variable in size, and in the breadth of the segments and the degree of 
their incision. 


CYSTOPTERIS MONTANA, Bernh., with deltoid-ovate, delicately tripinnate, and almost quadri- 
pinnate fronds, and a long, slender, creeping rootstock, was collected many years ago in the Rocky 
Mountains of British America by Drummond, and more recently on the north shore of Lake Superior by 
Macoun, and in Labrador by Rev. R. §. Butler. Tt may possibly occur in California or Colorado. 


XV. WOODSIA. R. Brown. 


Woodsia scopulima, D. C. Eaton. 

Rootstocks short, creeping, entangled, very chaffy ; stalks 2—4 inches 
high, from bright ferruginous near the base becoming paler upwards, puber- 
ulent like the rachis and under surface of the frond with minute flattened 
hairs and stalked glands; fronds lanceolate, 4-8 inches long, pinnate ; pinne 
numerous, 8-10 lines long, oblong-ovate, pinnatifid with .0-16 short ovate 
or oblong crenulate or toothed divisions; sori submarginal; indusium very 
delicate, deeply cleft into laciniz, which terminate in short hairs composed 
of irregular cylindrical cells—Canadian Naturalist, Apr. 1865, p- 90. Bot. 
of 40th Parallel, p. 397. 


Oregon (Brackenridge, Hall, Wood), and in Mono Pass, California, at 9,000 to 10,000 feet elevation 
(Bolander), 10 Dakota and Minnesota in the north, and southwards to Arizona (Palmer) and Colorado, 
growing in dense masses on rocks and in their crevices. It has been collected also in British Columbia. 

Wooedsia Oregana, D.C. Eaton. 

Much like the last in size and habit, but the stalks and fronds smooth ; 
fertile fronds taller than the sterile ones; pinnee triangular-oblong, obtuse, 
pinnatifid; segments oblong or ovate, obtuse, toothed or crenate; the 
teeth often reflexed and covering the submarginal sori; indusium very 
minute, divided almost to the centre into a few beaded hairs—Can. Nat. 
l.c¢. Gray’s Manual, ed. 5, p. 669. 
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Oregon to Lake Winnipeg, Wyoming Territory, and Lake Superior. Utah, Colorado, and Arizona, 
but not sent from California. This and the last have a continuous (not jointed) stalk, such as is found 
. in W. obtusa and its immediate allies, but the indusium is rather that of JV. Ilvensis, though very much 
reduced. Of the Texan plant (C. Wright, Nos. 830 and 2120), doubtfully referred to HW. obtusa, I have 
as yet seen no specimens in a condition for satisfactory examination. Sir W. J. Hooker had placed his 
specimens in the same cover with JV. Peruviana, and that species is now considered a var. of W, obiusa 
by Mr. Baker. 


Suzorper. SCHIZAMACE A. 


XVI. ANEIMIA. Swariz. 


Sporangia ovate, sessile, opening longitudinally, furnished with a trans- 
verse apical complete operculiform ring, placed in two rows on the back of 
the very narrow branchlets of the two long-stalked panicled lower branches 
of a pinnately divided frond, the fertile branches in a few species entirely 
distinct from the sterile frond. Veins free or anastomosing.—A genus of 
about twenty-seven species, none of them large Ferns, mostly South Ameri- 
can, one being South African, and two coming within the borders of the 
United States. 


Ameimmin WHexicama, Klotzsch. 

Rootstock creeping, densely covered with narrow subulate blackish 
chaff; fronds scattered, on slender stalks, pinnate; the two lower branches 
fertile, long-stalked, glandular-puberulent, bipinnate with densely clustered 
fructification; the rest of the frond like the sterile ones, deltoid-ovate, 
simply pinnate ; pinnee about six pairs and a rather large terminal odd one, 
short-stalked, broadly ovate-lanceolate from a rounded or slightly cordate 
base, sub-coriaceous, smooth and somewhat glossy ; midrib very distinct ; 
veins free, oblique, parallel, closely placed, once or twice forked, the vein- 
lets running out into fine serratures—Linnea, xviii, p. 526. Kunze, Die 
Warrnk. 11, p: 75, t. 131. “Elooker) lepPRi x, tyi3s; 


Western Texas, Lindheimer, Wright. Also in various parts of Mexico. Plant a foot or eighteen 
inches high, the common stalk fully half of this height, smooth, except for a few scales near the base. 
The pinne are 2-2} inches long and about one-third as broad, sub-coriaceous in texture, and finely 
striated by the slightly raised veinlets. A. adiantifolia, Swartz, with a sub-tripinnate sterile segment, 
occurs in Florida, and is common in the West Indies and Tropical America. 
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ORDER. OPHIOGLO S SACE At : 


The Ophioglossacee are now considered an order distinct from Filices, 
distinguished by the erect vernation of the fronds, and by having the 
sporangia formed of the interior tissue of the frond, and not a mere trans- 
formation of surface-hairs, as in true Ferns. The prothallus, green and 
formed above-ground in Filices, is here devoid of chlorophyll and formed 
beneath the surface of the earth. Besides Botrychiwm and Ophioglossum, 
this order contains one other genus, Helminthostachys, represented by a 
single species found in India, Ceylon, the Philippines, ete. 


I. BOTRYCHIUM. Swartz. 


Botrychium Lunaria, L. 


Bard Creek Valley, Colorado, Dr. Parry, Sept. 1874. This occurs sparingly from the Rocky 
Mountains of British America to Labrador, throughout Europe and Northern Asia, and is reported from 
Australia and Tasmania. 


Botrychium simplex, Hitchcock, var. composituma, Lasch. 


Sterile portion composed of two or three pinnately incised segments.— 


Milde, Fil. Eur. et Atl. p. 198. 


Mount Lyell, California, in a glacial meadow at 10,000 or 11,000 feet elevation, John Muir. High 
Valley in Yellowstone Park, Dr. Parry. Lake Superior to New England. Northern and Middle Europe. 
The specimens from California are only one or two inches high, and have the sterile portion divided into 
three parts, the middle one largest, all of them pinnately incised. Those from Yellowstone Park are 
taller, and show grades of transition towards a simpler form. They are all rather stout, and have the 
sterile portion set well towards the base of the common stem. Mr. J. W. Dun’s Botrychium, collected near 
Emigrant Gap, at 5,000 feet elevation, is probably this same thing, but I have not seen his specimens. 


Botrychiun lanceolatum, Angstrém. 

Frond small, 3-9 inches high, somewhat fleshy; the sterile segment 
closely sessile at the top of a long common stalk, in the smallest forms 
3-lobed, in larger ones broadly triangular, twice pinnatifid, the divisions 
lanceolate, entire, or toothed, all set on at an oblique angle; veins forking 
from a midvein; fertile segment short-stalked, slightly overtopping the 
sterile, 2-3-pinnate—‘“‘ Bot. Notis. (1854) p. 68.” Milde, Filices Europe et 
Atlantidis, p. 197. Eaton in Gray’s Manual, ed. 5, p. 671. 


On a grassy stream-bank, near Mt. Ouray, Colorado, T. S. Brandegee, 1877. Lake Superior to New 
York, Pennsylvania, and New England. Scandinavia, Lapland, and Siberia ( Milde). 

This species and the closely allied B. matricariefolium will be illustrated in an early number of the 
“Ferns of North America.’ 
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Botrychium termatum, Swartz. 

Frond fleshy, the common stalk very short; sterile segment petioled, 
broadly pentagonal or triangular, ternate; the three primary divisions also 
petioled, as broad as long, pinnately decompound ; ultimate divisions vary- 
ing from round-reniform to triangular-lanceolate, entire or variously toothed 
and incised ; fertile segment long-stalked, 2—4-pinnate——Schraders Journal, 
1800, —p. 111; Syn. Fil. p. 172. Kunze, Die Farrnk. ii, p. 51, t. 221. 
Milde, Fil. Eur. et Atl. p.199. Osmunda ternata, Thunberg, Flora Japonica, 
p- 329, t. 82. Botrychium lunarioides, Swartz. B. fumarioides, Willdenow. 
B. australe, R. Brown. B. decompositum, Martens & Galeotti, Fil. Mex. p. 
We ie, 


Plumas Co., California, very large specimens, Mrs. Pulsifer Ames and Mrs. R. M. Austin. Mt. 
Rainier, etc., Washington Territory, Brackenridge. Geyser Springs, Yellowstone Park, Dr. Parry. Cas- 
cade Mts., British Columbia, Dr. Lyall. This species in one form or another cccurs in America from 
Nutka Sound to New Granada, is rare and dwarfed in Europe, appears again in a large form in Eastern 
Asia, and reappears in Australia and New Zealand. Dr. Milde’s arrangement of the various forms of the 
species in partly geographical and partly natural sections is unsuitable for a systematic work, but I will 
not at present attempt a new arrangement. Mrs. Ames’s and Mrs. Austin’s fine specimens accord best 
with the figure of Martens and Galeotti above referred to. Mrs. Austin also sends smaller specimens, but 
otherwise of the same general character. ; 2 


Botrychium Virgimiamum, Swartz. 


Wet Mountain Valley, Colorado, Brandegee. Meadow lands on the Mt. Rainier range, Washington 
Territory, Brackenridge. North America to Brazil. Also in parts of Europe and Asia and in Japan. 


II. OPHIOGLOSSUM. Linneus. 


@phioglossum vwulgatum, Linn. 


Sanoita Valley, Arizona, Dr. Rothrock. Texas, Lindheimer, Wright. Eastern North America, Europe, 
Asia, Africa, Australia, etc. Reported from Unalashka, but apparently not yet found in Oregon or 
California. 
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MUSCI. 
By Tuomas P. JAMES, CAMBRIDGE, Mass. 


The Botanists of this Exploration have proyed themselves excellent 
bryological collectors, and have apparently made the collection of mosses 
a specialty, and have been careful to procure specimens mostly in a fruit- 
ing condition. Explorers generally ignore these minute objects, or consider 
them too trifling for their attention. 

This enumeration presents several novelties not heretofore found in 
this country, and a few of rare species. 

It is deemed advisable to add concise descriptions to the less known 
species. 


J SpHacnuM acuTirouium, Ehrh.—This specimen has the male organs 
beautifully developed in the purplish amentaceous branches in the coma 
and along the stem. 

Hab.—Twin Lakes, in bogs and meadows. 

ee SPHAGNUM CUSPIDATUM, var. RECURVUM, Beauv.—Distinguished from 
the above by its flaccid, attenuated branches and spreading leaves, which, 
when dry, are undulated and slightly crisped. 

Hab.—Twin Lakes, in swamps. 

3 GYMNOSTOMUM RUPESTRE, Schweeg.—This special plant has much resem- 
blance to, and might be mistaken for, G. curvirostrum, but for the margin of 
its leaves being plane (not recurved). 

Hab.—Twin Lakes, on damp clay ground. 
Wf,  Wresra crisputa, Hedw—Known from W. cirrhata by its more crisped 
and plane-margined leaves and capsule without an annulus. 
Hab.—Twin Lakes, on rocks in mountainous districts. 
4.  Cynopontium virens, Hedw. 
Hab.—Twin Lakes, on old logs by mountain streams. 
i, CYNODONTIUM VIRENS, var. sERRATUM, B. & S.—Distinguished by its 
strongly serrated leaves and less strumose capsule. 
Hab.—Twin Lakes, on old logs in bogs. 
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WN: DicrRaNUM RHABDOCARPUM, Sulliv—Densely cespitose; stems dicho- 
tomously branched ; leaves erect, concave, elongate-lanceolate; nerve van- 
ishing below the apex; areolation loose; of a light shining green; capsule 
erect, cylindrical, regular, when dry 5- to 8-ribbed; no annulus; operculum 
obliquely rostrate. 
Hab.—Mount Graham, Arizona, on rotten pine logs; rare. 
O° Porria Hemmu, Hedw.—Tufted plants with flexuose oblong-lanceolate 
leaves, serrated at the apex, with a plane margin and nerve ceasing below 
the point; capsule oblong, and remarkable for the rostrate operculum adher- 
ing to the columella beyond the mouth of the capsule. 
_  Hab.—Twin Lakes, on shaded ground. 
/, Dipymopon rusetius, Bry. Eur.—Leaves intense dull green; lower 
ones invariably reddish, by which feature it is readily recognized. 
Hab.—Twin Lakes, on wet banks; not rare. 
/O. Disticuium capittaceum, Bry. Eur. 
Hab.—Twin Lakes, on wet rocks on hillsides. 
//, Disticurum cAPILLAcEUM, var. BREVIroLIUM—A smaller plant, with 
shorter leaves and smaller capsule. 
Hab.—South Park, in wet, grassy ground. 
/2.Disticuium incLinatum, Swtz., B. & S—The shorter stem, more 
crowded leaves, and inclined oval capsule distinguish this from the preceding. 
Hab—Twin Lakes, in similar situations. 
/5, Ceratopon purPuREUSs, Brid. 
Hab.—Twin Lakes, Mount Graham, and Sierra Blanca, Arizona; very 
common. 
/{, CERATODON PURPUREUS, var. compactum.—In large, compact czespites, 
in a barren condition. re 
Hab.—Twin Lakes,-in very wet or bogey ground. 
/S Desmaropoy tarirouius, Bry. Eur. 
Hab.—South Park, along streams. 
/( Desmatopon Laurer, Schultz—In close, cespitose tufts, stems 
branched, leaves crowded, oblong, obtuse, denticulate, with revolute, re- 
flexed margins ; curved oval capsule, supported by a long, arcuate or cyg- 
neous pedicel. 
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Hab.—Twin Lakes, on damp rocks; not common. 
fd, Desmatopon Laurert, var. ovaLtis.—A smaller plant, with broader 
leaves and larger, oval, nodding capsule, on a much shorter, upright, and 
slightly flexuose pedicel. 

Hab.—Twin Lakes, on shaded ground. 
/& BaRBULA MUCRONIFOLIA, Schweg. 

Hab.—Twin Lakes, on rocks; also a variety with a short mucro, simi- 
lar to a variety of B. subulata, Brid. 
/G, BARBULA RURALIS, Hedw. 

Hab.—Twin Lakes, on rocks; common. 
20 Grimmia Apocarpa, Hedw. 

Hab.—Twin Lakes, on rocks; common. 
2&/ GRIMMIA PLATYPHYLLA, Mitt—Distinguished from the above by its 
leaves being obtuse and more than twice as wide, imbricated when dry ; 
the younger leaves terminating with a very short diaphanous apiculus ; the 
perichetial leaves very laxly areolate for two-thirds of their length; the 
capsule large and immersed. 

Hab.—Twin Lakes, on rocks; rare. 
22.Grimmra anopon, Brch. & Schp—An interesting species, recognized 
by its small hoary cushions of dark green at the surface, leaves ending in 
a long hairy point, and the oval, gymnostomous, immersed capsule strongly 
ventricose. 

Hab.—Twin Lakes, on dry rocks; not common. 
25 Grinra ovata, Web. & Mohr. 

Hab.—Twin Lakes, on exposed rocks on mountain sides. 
2QY¥ Grivia ovaTa, var. #7. arrinis, Breh. & Sch. 

Hab.—In like situations. 
25 Gromia CALYPTRATA, Hooker.—In dense cushions; stem branched ; 
the upper erect leaves ending with a long, slender, piliferous point, the 
cylindrical capsule covered with the large calyptra when mature. 

Hab.—Twin Lakes, on dry rocks; not common. 
AG Hepwiera ciara, var. peucopxma, Breh. & Schp.—This variety is 
known by its ciliated, long, diaphanous points to the leaves. 
27 ORTHOTRICHUM TENELLUM, Bruch.—In small cushions, with short, 
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branched stems, and loosely spreading, imbricated leaves; the subcylindri- 
cal, exserted capsule striated; calyptra hairy. 

Hab.—Twin Lakes, on rocks; rare. 

OrtHoTRIcHUM TExaANuM, Sulliv. 

Hab.—Twin Lakes, on shaded rocks. 

} OrTHOTRICHUM SPEcIOsUM, Nees ab Es. 

Hab.—Twin Lakes, on trees; not rare. 
}© Encarypra ruappocarpa, var.—This variety is distinguished by its 
papillose, piliferous leaves and its apophysate, striate capsule, without a 
peristome. It is probably a new species. 

Hab.—Twin Lakes, under shelving rocks. 
>>;- Encatypra ciziats, Hedw. 

Hab.—Twin Lakes, on rocks and shaded ground. 
2). Taytoria* spLtacunorpEs, Hooker.—Loosely czspitose; lower leaves 
oblong, upper obovate, acuminate, elongate-lanceolate, strongly dentate 
from the middle; capsule on a long, slender, pedicel, oblong subcylindric; 
neck rather long and narrow; operculum long conic; peristome very long 
and tortuous, and when dry reflexed. 

Hab.—Twin Lakes, in damp situations shaded by rocks. 
53 Puyscomirrivum Latiroyium, Drum.—This species is diminutive, and 
is distinguished by its broad and short concave leaves, short nerve, its ser- 
ratures not so sharp; capsule oblong, neck long on a short pedicel, oper-. 
culum conic and shortly apiculate. 

Hab.—Twin Lakes, on the bare ground. 

34 ApHanorRHEGMA SERRATA, Sulliy. 

Hab.—Twin Lakes, on the bare surface of the soil. 

FonartaA HYGRoMETRICA, Hedw. 

Hab.—Twin Lakes and Arizona; common. 

LEPTOBRYUM PYRIFORME, Schp. 

Hab.—Twin Lakes, in moist places under shade. 


*TAYLonIA—Cespitose; stem radiculose; innovations dichotomose; leaves soft, erect, spathulate, 
and ovate-acuminate, coarsely serrated at the apex; areolation lax, diaphanous; nerve thin, ending 
below the apex. Capsule on a long pedicel, erect or inclined, when dry contracted below the mouth ; 
apophysis clavate. Peristome single, inserted below the mouth; teeth 16 or 32—in pairs, very long, 
linear-lanceolate, hygroscopic, and when dry reflexed. Operculum conical or conico-rostellate ; calyptra 
conico-mitriform or split on one side. Inflorescence monoicous; male organs eapituliform. 
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3/ Wererra acuminata, Breh. & Sch.—Densely czespitose, monoicous; 
stem simple; lower leaves ovate-lanceolate, erect; upper fastigiate, crowded, 
twice as large, linear-lanceolate, margin revolute, serrate at the apex; nerve 
strong, excurrent; areolation lax; interior perichzte not revolute, entire; 
capsule on a shortish pedicel, cylindrical, long pyriform, long neck nodding; 
operculum conic-acuminate. 

Hab.—Twin Lakes, in crevices of rocks in the shade; rare. 
\ Wesera Evone@ata, (Dicks.) Schweeg., var. aLprnum, B. & S. 
Hab—Twin Lakes, in like situations. 
3 9 WEBERA ELONGATA, var. Minus, B. & S. 
Hab.—Mount Graham sand-hills, Arizona. 
0 WEBERA NUTANS, Schreb. 
Hab.—Twin Lakes, on shaded ground. 
/Wesera nutans, var. 6. cmsprtosa, B. & 8. 
Hab.—Twin Lakes, in bogs. 
4 Weeera NUTANS, var. y. BICOLOR, B. & S. 
Hab.—Twin Lakes, at the base of trees in open woods. 
4G WEBERA NUTANS, var. €. LONGISETA, B. & BS. 
Hab.—Twin Lakes, in same localities. 
o£ Bryum uLiainosuM, Breh. & Sch—TIn this plant, the flowers are her- 
imaphrodite, a rare occurrence with this species. 
Hab.—Twin Lakes, in wet positions. 
: RYUM PENDULUM, (Hornsch.) Schp. 
Hab.—Twin Lakes, on low ground. 
-46 Bryum PenpuLuM, var.—The male gemma on separate branches. 
Hab.—Twin Lakes, in similar places. 
4/7 Bryum wrermepium, Web. & Mohr. 
Hab.—Twin Lakes, on moist rocks, and at Santa Fé, in New Mexico, 
in like situations. 
e Bryum cirruatum, Hopp. & Hornsch. 
Hab.—South Park, on low ground. 
sf 9Bryum PALLESCENS, Schleich. 
Heb.—South Park, on damp ground. 
So Brum PALLESCENS, var. Y. CONTEXTUM. 
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Hab.—South Park, on low boggy ground. 
4/ BryuM PALLESCENS, var.—In this case, the inflorescence is herma- 
phrodite, a rare occurrence. 
Hab.—South Park, in moist places. 
S 2 Bryum cxspiticrum, Linn. 
Hab.—Twin Lakes and South Park, in dry situations; not rare. 
A423 Bryum arcenreum, Linn. 
Hab.—Twin Lakes, in dry positions; common. 
5F BryuM PSEUDOTRIQUETRUM, Hedw. 
Hab.—Twin Lakes, in wet situations. 
54 BrYUM PSEUDOTRIQUETRUM, var. COMPACTUM. 
Hab.—Twin Lakes, in bogs. 
AG Bryvum rursinatum, Hedw. 
Hab.—Twin Lakes, on moist ground 
4°) BryuM TURBINATUM, var. LATIFOLIUM, B. & S. 
_ Hab.—Twin Lakes, in similar places. 
Sd Zimrta* pemissa, (Hornsch ) Schp—This very interesting plant is 
known by its reddish tufts, short radiculose stems. Leaves, the lower. 
ovate-acuminate, nerve ceasing below the point, the upper more pointed, 
nerve excurrent with long points. Capsule cernuous, incurved, clavate- 
pyriform, gibbous; mouth small, oblique; inner peristome longer than the 
teeth. 
Hab—Twin Lakes, in fissures of high rocks; very rare. 
AY Mnium arrive, var. rLatum, B. & 8. 
Hab.—Twin Lakes, under shade in wet places. 
60 MyM SERRATUM, Schrad. 
Hab.—Twin Lakes, by the side of shaded rocks. 
6/ AmpBLyopon DEALBA US, Beauy. 
Hab.—South Park, on wet ground. 
62. Mersta uLicinosa, Hedw. 
Hab.—Twin Lakes, wet boggy ground. 


* Z1er1sA—Small exspites, dichotomously branched ; stems radiculose ; leaves densely imbricated, 
ovate, and oblong-acuminate; nerve excurrent cuspidate; margin entire; reticulation lax. Capsule 
on a short, sigmatized, horizontal or descending pedicel; operculum small, convex, apiculate, oblique. 
Annulus broad revoluble. Peristomal teeth narrow, lanceolate; internal membrane narrow; processes 
narrow, longer than the teeth. 


CATALOGUE. 347 


63 AULACOMNION PALUSiRE, Schweg. 

Hab.—Twin Lakes, on bogs; very common. 
by PuHILoNoTIs MARCHICA, Brid. 

Hab.—Twin Lakes, in springy places. 

(S Puitonoris ronrana, (Linn.) Brid. 

Hab.—Twin Lakes, Mount Graham, Arizona, side of brooks. 
AP PHILONOTIS FONTANA, Var. GRACILIS. 

Hab.—Mount Graham, Arizona; springy localities. 

(o 7 Putwonotis cancarsa, Brch. & Sch. 

Hab.—Twin Lakes and Santa Fé Creek, New Mexico, by the side of 
small streams. 
be TIMMIA MEGAPOLITANA, Hedw. 

Hab.—Twin Lakes, on shaded rocky ground. 

Le PoLyTkICHUM JUNIPERINUM, Hedw. 

Hab.—Twin Lakes, on moist ground. 

Myvretia suLtacea, Brch. & Sch—Densely tufted; stems very 
slender, filiform, fragile. Leaves pale, glossy green, yellowish when old, 
closely imbricated, very concave, roundish-ovate, obtuse, nerveless, 
obscurely serrate at the apex, denticulate towards the base; areolation 
roundish; capsule suberect, oval oblong, tapering below, of a reddish- 
brown; peristome white; operculum conical. 

Hab.—Twin Lakes, on wet banks ; not common in a fruiting condition. 
77/ PSEUDOLESKEA ATROVIRENS, Dicks.—In loose patches, dioicous ; stem 
prostrate, irregularly branched, incurved, slender, filiform ; leaves imbri- 
cated, secund, ovate-lanceolate, acuminate, subserrulate; margin recurved ; 
nerve thick, sub-continuous; areolz small, oval. 

Hab.—Twin Lakes, among other mosses on trees. 

7 UTuuipium Biranpown, Web. & Moh. 

Hab.—Twin Lakes, in meadows. 

ELopium pALuposuM, Sulliv. 

Hab.—Twin Lakes, in wet and boggy stations. 

Qe CLIMACIUM DENDROIDES ?, Web. 

Hab.—Twin Lakes, in bogs and wet places; sterile. 

7s BRACHYTHECIUM SALEBROSUM, Hoffm. 
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Hab—Twin Lakes, on moist ground. 
“//» BRacnyTHECIUM COLLINUM, Schl. 
~ _Hab.—Twin Lakes, on the banks of creeks. 
' EurnyNcHium stricosum, Hoffm. 
Hab.—Twin Lakes, by the roots of trees in woods. 
/O EurayncHium PILirerum, Schreb. 
Hab —Twin Lakes, on shaded ground. 
// Ampuystecium Sprucet, Breh—In small, dense cushions, dioicous ; 
stems capillary, very minute and slender, sparingly and vaguely branched. 
Leaves remote, spreading, narrowly ovate-acuminate, almost entire, nerve- 
less, loosely reticulated ; perichzetial leaves attenuated, serrate at the apex. 
Capsule erect or slightly curved, from a distinct neck, oval and obovate, 
and, when dry, widely obconic; peristome yellow; operculum conical, 
~ acuminate. 
Hab.—Twin Lakes, in moist places on rocks. 
YO Amobiysrecium servens, Linn. 
Hab.—Twin Lakes, on old logs, roots of trees, and on the ground in 
wet situations. 
S/ Amenysteerum RADICALE, Brid. 
Hab.—Twin Lakes, on old logs and wet ground. 
4 2-Hypnum sretiatum, Schreb. 
Hab.—Twin Lakes, on moist ground. 
33 Hyrxum apuncum, Hedw. 
Hab—Twin Lakes, on the banks of running streams. 
x yf HyYpNUN ADUNCUM, var. 7. GRACILLESCENS, B. & S. 
~  Hab.—Twin Lakes, on damp, shady ground. 
SS Hypnum apuncum, var. 6. Tenug, B. & S. 
Hab.—Twin Lakes, in similar places. 
5 6 Hyeyum ADUNCUM, var. @. GIGANTEUM, B. & S. 
Hab.—Twin Lakes, in standing water. 
°\] Hypyum uncrvatum, Hedw. 
Hab.—Twin Lakes, on moist ground and old wood. 
7ysdyerum Finicinum, Linn. 
~ Hab—Twin Lakes, along the banks of streamlets. 
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O 7 Hyenum commuTaTum, Hedw. 
Hab.—Twin Lakes, in wet places. 

96 HyPNnuM COMMUTATUM, var. 7. FALCATUM, B. & S. 
Hab.—Twin Lakes, in similar situations. 

9 /Hypnum REPTILE, Michx. 

Hab.—Mt. Graham, Arizona, on old rotten pine logs. 

J 2STEREODON PLIcATILis, Mitten.—Dioicous, fastigiately branched ; leaves 
faleate, secund, broad, ovate-acuminate, when dry rugulose-subplicate, two 
very short nerves ; margin reflexed, entire, on those of the branches serrulate 
at the points, the cells at the angles small and obscure; perichetial leaves 
erect, elongated, interior broad, oblong-lanceolate, subulate, entire, plicate. 
Capsule on an elongate pedicel, cylindrical, erect at the base, curved above ; 
operculum conic; peristome light color. 

Hab.—Twin Lakes, on old logs. 

{3 STEREODON COMPLEXUS, Mitten —Dioicous, ceespitose; branches pinnate; 
leaves secund from a broad base, ovate-lanceolate, circinate, concave, two 
small nerves; margin subentire, many short, obscure, subquadrate cells at 
the basal angles; pericheetial leaves erect, oblong, subulate, interior sud- 
denly subulate, subserrate, plicate; capsule on a red pedicel, cylindrical, 
unequal, inclined; persistome yellow; operculum conic. 

Hab.—Twin Lakes, on shaded rocks. 
gf Limnosium PALUSTRE, Linn. 
Hab.—Twin Lakes, at the base of trees at the water's edge. 
GS LIMNOBIUM PALUSTRE, var. SUBJULACEUM. 
Hab.—Twin Lakes, in like situations. 
5¢ LimnopiuM ocHRAcEUM.—Turn. 
Hob.—Twin Lakes, on wet ground. 
9 (CAMPTOTHECIUM NITENS, Schreb. 
Hab—Twin Lakes, among grass in meadows. 
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HEPATIC. 
By ©. FB. AUSTIN. 


Riccra F’rostu, Austin. 

49 Riccta Watson, Austin. 

/oo Riccia crysravuina, Linn. 

/6/ Riccta rLurirans, var. LATA. 

) © 2-MarcuHantia POLyMoRPHA, Linn. 

) 0S CHILOSCYPHUS POLYANTHOS, var. RIVULARIS. 
/ 0Y JuncERMANNIA BicusPrpaTa, Linn. 

/ OS JuncERMANNIA INcISA, Schd. 

;° © Juncermannta Hornscuuscurana, Nees. 
/\ 7 JUNGERMANNIA Bautriensis, Hook., var. MOuuER1, Lindb. 
I¢ b JUNGERMANNIA CORDIFOLIA, Hook. 
(O% JUNGERMANNIA VENTRICOSA, Diks. 

//® Scapanta compacta, Roth. 

/¢f Scapania upuata, Nees. 

//2-SCAPANIA ULIGINOSA, Swartz, Nees. 


LICHENKES. 
By PROFESSOR EDWARD TUCKERMAN. 


CETRARIA ACULEATA, (Schreb.) Fries—lHarth, Montezuma Pass, Co- 
lorado. 

CETRARIA MADREPORIFORMIS, (Ach.) Miill—Earth, Montezuma Pass, 
Colorado. 

Cerraria Istanpica, (L.) Ach.—Earth, South Park, Colorado. 

Cerrartia NivaALis, (L.) Ach.—Earth. 

Kvernia vovpina, (L.) Ach.—Colorado and Arizona. 

UsnEA BARBATA, (L.) Fr., var. pasypoca—Valley of the Rio Grande. 

Usnea cavernosa, Tuckerm.—Valley of the Rio Grande and Arizona. 

ALECTORIA JUBATA, (L.), var. InrLExa, Fries—Valley of the Rio 
Grande. 
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PARMELIA CONSPERSA, (Khrh.) Ach., var. MoLLiuscuLa, Tuckerm.— 
Earth, South Park, Colorado. 

UmpinicaRiA VELLEA, (L.) Nyl., probably, but all the specimens are 
infertile—On rocks, Twin Lakes, Colorado. 

PeLTicERA VENOSA, (L.) Hoffm—On earth, Twin Lakes. 

PELTIGERA APHTHOSA, (L.) Hoffm.—Earth, Twin Lakes. 

PELTIGERA HORIZONTALIS, (L.) Hoffm.—Earth, ‘Mwin Lakes. 

PeitigErA canina, (L.) Hoffm.—Earth, Twin Lakes. 

Sororina saccata, (L.) Ach., var. sponciosa, Nyl. (S. bispora.)—Trout 
Creek and South Park, on the earth. 

PannariA Hypnorvum, (Hoff.) Koerb.—Earth, Twin Lakes, Colorado. 

PANNARIA BRUNNEA, (Sw.) Mass.—Earth, Twin Lakes 


Lertocium TremMeLorpes, (L. fil.) Fr—On rocks, Twin Lakes. 

PuacopiuM VITELLINUM, (Khrh.) Naeg. & Hepp.—On the earth, Colo- 
rado. 

PLAcopIUM sINAaPISPERMUM, (DC.) Hepp.—Earth, Twin Lakes. 

Pracopium JuncERMANNIA, (Vahl, Th. Fr.).—Earth, Twin Lakes. 

Lecanora ruBINA, (Vill.) Scheer—Rocks, Twin Lakes, Colorado, and 
Arizona. 

Lecanora CAsTaNEA, (Hepp.).—Earth, Twin Lakes. 

Rinopina TurFaAckEA, (Wahl ) Koerb —Earth, Twin Lakes. 

Cuaponia Fimpriata, (L.) Fr.—LHarth, Twin Lakes. 

CuaponiA cartosa, (Ach.) Floerk.—Earth, Twin Lakes. 

Ciaponia GRaciuis, (L.) Fr., var. ayprima, Scher.—lLKarth, North 
Branch of South Platte. 

Braroria crENATA, (Tayl.) Tuckerm.—Earth, mountains of Arizona. 

BurELLIA PAPILLATA, (Sommer f.) Tuckerm.—Earth, Twin Lakes, 
Colorado. 
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APPENDIX. 


CALIFORNIA COLLECTION. 


In the way of general considerations on the flora of our route in Cali- 
fornia, there is but little for me to say as a preface to this mere catalogue: 
first, because of the publication of the Botany of California. For the same 
reason I have excluded descriptions and kept this apart from the body of my 
report. American botanists have reason to congratulate the authors and 
themselves on the probable early completion of that great work. Second, 
because, upon the essential facts of the history of botany there, Prof. D. 
C. Eaton has dwelt in the preface to his article on the Ferns of the South- 
west, which forms a most valuable addition to this volume; and, third, 
because the important facts, so far as observed by us, have been already 
published in the Report of this Survey for 1876. 

There are, however, a few facts to which it might be well to allude: 
and the first one is the marked change which occurs in the character of the 
arborescent vegetation as we go north from Walker’s Basin along the Kern 
River Valley and up the South Fork of that stream. After passing Havi- 
lah (a few miles north of Walker’s Basin), no oak trees were seen along our 
route to the base of Fisherman’s Peak, until, on the return trip, we reached 
the Soda Spring on the North Fork of Kern River. Here they again 
appeared, and as we moved south toward Deer Creek and Linn’s Valley 
they became common, until in the last-named region they were more abun- 
dant in the lower grounds than the coniferous vegetation, which had hitherto 
given exclusive character to the landscape. 

“. It was further worthy of note that no Sequoia gigantea was seen on 
the eastern side of the North Fork of Kern River or anywhere on the 
South Fork, though situations were frequently noted at which, so far as 
the ordinary physical conditions of soil, exposure, etc., were concerned, 
it might have been expected, especially so as it is now well known to be 


common on the western slope of valleys drained by the headwaters of 
23 BOT 253 
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Tule River, and also on the eastern slope of valleys tributary to the North 
Fork of Kern River. This seems to lead to the conclusion that its distri- 
bution, as indicated by Mr. Muir, is due to causes long ago operative; and 
that, further, its tendency “‘to spread” is not great. 

On the southern slope of a peak to the south of Mount Whitney, we 
found the present growth of trees at timber-line all dead or dying, and no 
younger ones taking their places, so that, in a few years, the timber-line 
will be several hundred feet lower than at present. I am quite unable to 
give any satisfactory explanation of the fact, unless it be due to a washing 
away of the soil by the melting snows: still, it is worth recording. 

As a general statement, it may be said that in the Southern Sierras, as 
well as in portions of the Coast Range, at an elevation of 5,000 feet, we 
find open grounds, at times dry, but frequently moist enough to come 
under the general denomination of meadows, and that these extend through 
the valleys up to an elevation of nearly 12,000 feet, as at the base of Mount 
Whitney. Ordinarily, they would have been “well grassed”, and fur- 
nished an abundant botanical harvest, but the immense bands of sheep had 
denuded them of every living, green thing, save sage-brush, and had 
actually trampled the soil into a dust, even destroying the roots of the grass 
in great measure. This is to be remembered in connection with the possible 
disappearance of some local species of plants, the modification of the flora 
as regards the proportions of existing plants, and even by repeated ‘‘crop- 
ping” changing the entire habit of others The influence of the sheep 
and their herders in destroying the young timber has been adverted to in 
the general considerations in the early part of the volume. 


RANUNCULACES. 


CLEMATIS LIGUSTICIFOLIA, Nutt., var. CaLirornica, Watson.—Head of 
Peru Creek, at 5,100 feet altitude (229). Brewer and Watson in Flora of 
California, 1, p. 3. 

Tuaticrrum Fenpuert, Engelm.—Santa Barbara (111), /. ¢. p. 4. 

RanuncuLus aquatTiuis, L., var. TRICHOPHYLLUS, Chaix.—Walker’s 
Basin, at 3,440 feet altitude (291 and 304), J. ¢. p. 5. 

RanuncuLus Cymuaxania, Pursh, /. ¢. p. 7. 
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DELPHINIUM DEPAUPERATUM, Nutt.—Near base of Mount Whitney (395), 
empall: 
Aconitum Fiscuer!, Reich., (373), J. ¢. p. 12. 


PAPAVERACE. 


DeNpRoMEcoN RIGIDUM, Benth—Island of Santa Cruz, off Santa Bar- 
bara, growing on rocky hillsides, J. ¢. p. 22. 

Escuscuoitzia Cauirornica, Cham.—Quite abundant near Santa 
Barbara, where it is one of the most characteristic plants (86), /. ¢. p. 22. 


CRUCIFERA. 


Nasturtium orricinate, R. Br.—I found it, in 1875, in the Coast 
Range, in places where it is almost impossible to believe it had been intro- 
duced. So general is the conviction that it is not indigenous, that I hesitate 
to offer my opinion that it is a native, at least, in some places where now 
found. I can understand that once introduced into a stream, it may be 
transported by the current to any distance; but throwing out the agency of 
birds and similar means of transportation, as entirely inadequate to account 
for its distribution, I cannot comprehend how it should now be found so 
frequently at the very fountain head of some streams in places so remote 
and inaccessible as to have only recently been visited by whites.* Found 
also at Elizabeth Lake, where it may have been introduced (188) 1. ¢. p. 43. 

Nasturtium optusum, Nutt., var. aLpinum, S. Watson.—South Fork of 
Kern River, at 8,200 feet altitude. I think Mr. Watson correct in regard- 
ing this a mere variety. From the limited material at my command, I infer, 
however, that its characters are tolerably constant, especially the relative 
length of pedicels and pods (322), J. ¢. p. 613. 

Carpaminh GamBeLiu, Watson, J. ¢. p. 30.—Not common; found only 
near Santa Barbara. 

SIsyMBRIUM CANESCENS, Nutt.—Head of Peru Creek; altitude 5,100 
feet (230), I. ¢ p. 40. 


*As not entirely irrelevant, I may quote from De Candolle, Géographie Botanique, p. 746, footnote 
(a): “Le Nasturtium officinale et le Barbarea vulgaris, par exemple, se trouvent sur Ja c6te nord-ouest, et 
MM. Torrey et Gray les regardent comme introduits dans les anciens Etats de ’Union. II est possible 
quwiils soient venus d’Europe, mais ils peuvent aussi étre venus ailleurs, ou avoir été primitivement 
plus repandus en Amérique.” 
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SisyMBR1UM 1NcIsuM, Engelm., (369), J. ¢. p. 41. 

Brassica NIGRA, Boiss.—Introduced, and has become a most obnoxious 
weed in some parts of California. Sometimes growing 8-10° high, as in 
the western portion of the Santa Clara Valley, /. ¢. p. 39. 


CAPPARIDE Z. 


IsOMERIS ARBOREA, Nutt—The common dry ground shrub in portions 
of the Santa Clara Valley (179), 7. ¢. p. 50. 


CISTINEA. 


HELIANTHEMUM SCOPARIUM, Nutt.—Bartlett’s Cafion near Santa Bar- 
bara (125), U. ¢ p. 54. 


FRANKENIACE Zi. 


FRANKENIA GRANDIFOLIA, Cham. & Schlecht.—Santa Barbara, where it 
is the common weed of the seashore (55, 96), /. ¢. p. 60. 


CARYOPHYLLEA. 


SILENE LacINIATA, Cav.—Santa Barbara (141), J. c. p. 64. 

Sirene Gaxuica, L.—Santa Barbara, where it is evidently introduced 
(160), 2. ¢. p. 63. 3 

STELLARIA LonGrPEs, Goldie, (310), 7. ¢. p. 68. 

Saciva Linn, Presl—Manachi Meadows, at 8,000 feet altitude (311), 


lc. p. 10 
LeprconuM MEDIUM, Fries. (Spergularia media, Presl.)—Santa Barbara 


(154), Lc. p. TL. 
HYPERICINEZ. 


Hypericum Scouuert, Hook., /. ¢. p. 81. 
MALVACE.Z. 


SIDALCEA MALVHFLORA, Gray, /. ¢. p. 83. 
MatvastruM spPLEeNDIDUM, Kellogg ?—Bartlett’s Cafion, near Santa 
Barbara (120), 2. c. p. 85. 
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Fremontia Cauirornica, Torr—Known to the miners and ranchmen 
near Fort Tejon as ‘Slippery Elm.” The inner bark abounds in mucila- 
ginous properties when moistened, and is used as a substitute for Ulmus 
Julva. lc. p. 88. 

(GERANIACE. 


Eropium cicurarium, L’Her.—Santa Barbara (158), where it is by 
many supposed not to have been introduced. It is somewhat remarkable 
that widely diffused as this plant is, I have never yet seen it growing 
where its introduction from Europe was not to my mind the most natural 
way of accounting for its presence, usually infesting the neighborhood of 
ranches and towns. “l. c. p. 94. 


RHAMNEZ. 


Ruamnus Cauirornica, Esch. (Frangula Californica, Gray, Gen. Ill. 2, 
t. 167.)—Sometimes called California Coffee, for, so far as I know, no 
reason. Santa Barbara (108). (226), head of Peru Creek, at 5,150 feet 
altitude, appears to be var. TOMENTELLA, Gray, of this same species; J. ¢. p. 
101. 

CEANOTHUS DivaRIcaTus, Nutt.—‘‘Blue Brush,” among which the deer 
lie, and on which they browse. At middle altitudes (854). This shrub is 
among the number that go to make up the dense chaparral of the Califor- 
nia hillsides; 1. ¢. p. 103. 

CEANOTHUS sprINosus, Nutt—Santa Barbara (132), /. ¢. p. 103. 


AMPELIDEZ. 


Vitis Cauirornica, Benth——Tejon Ranch (280). So far as I know, 
the only wild grape of California; J. c. p. 105. 


SAPINDACEZ. 


AEscutus Cartrornica, Nutt—Common by the streams and on the 
hillsides near the Southern Sierras (258), 1. c. p. 106. 
Nreunpo Cauirornicum, T. & G.—Tejon Canon (264), 1. ¢. p. 108. 
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LEGUMINOS&. 


By SERENO. WATSON. 


Lupinus * ARBOREUS, Sims.—Common near the coast; Santa Barbara 
(27, 89 bis), the form with purplish flowers, /. c. p. 117. 

Lupinus RIvULARIS, Doug.—Frequent in the mountains from Oregon 
to Southern California; Manachi Meadows, at 9,500 feet altitude, Roth- 
rock (328), l. ¢ p. 118. 

Lupinus aupicautis, Dougl—Frequent from Oregon to Southern 
California; on Mount Pifos, at 7,000 to 8,500 feet altitude (206, 209), J. c. 
pels: 

Lupinus Anprrson1, Watson, var.—Was scantily collected on the 
North Fork of Kern River (405). It is more slender than the type, the 
dense pubescence less silky, the racemes few-flowered, and both the stand- 
ard and keel naked. It does not seem exactly referable to any known 
species; 1. c. p. 120. 

LuPINUS CONFERTUS, Kellogg (Proc. Calif. Acad. ii, 192, fig. 59).—In 
the Sierra Nevada, at Manachi Meadows, 8,200 feet altitude (305), J. c. p. 120. 

Lupinus Brewert, Gray (Proc. Am. Acad. vi, 334).—In the Sierra 
Nevada; on Mount Pifios, Rothrock (28, 270), 7. ¢. p. 122. 

Lupinus Lyatuu, Gray, var. Danaus, Watson (Proc. Amer. Acad. > viii, 
p- 584).—The pubescence less dense. The typical form in the Cascade 
Mountains; the variety in the Sierra Nevada, on the North Fork of Kern 
River, at 8,000 feet altitude (407). Fl. Cal. p. 122. 

Lupinus arrinis, Agardh—From the Sacramento to San Diego; 
found in Bartlett’s Cation, near Santa Barbara (129); 7 ¢. p. 122. 

Lupinus nANnus, Dougl.—Frequent from the Sacramento Valley south- 
ward; Santa Barbara (90); J. ¢. p. 123. 

Lupinus Luteouus, Kellogg (Proce. Calif. Acad. v.38). (L. Bridgesii, 
Gray ; Watson, Proc. Am. Acad. viii, 538.)—In the Coast Ranges from Men- 
docino County southward; at head of Peru Creek, Ventura County, Roth- 
rock (224); 2. ¢. p. 125. 


[* For full synonymy of the species of Lupinus, see Watson, Revis. Lup. in Proc Am. Acad. viii, 
539, and Brewer and Watson in FI. Calif. 1, 116; as also the Index to North American Botany, by Mr, 
Watson, p. 234 et seqg.—J. T. R.J 
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Mepicaco penticuLata, Willd.—‘“‘ Bur Clover.” Santa Barbara (107); 
lc. p. 133. 

ME LILotus PARvIFLORA, Desf.—‘‘Sweet Clover.” Santa Barbara (25); 
i.e. p. 132. 

TRIFOLIUM MEGACEPHALUM, Nutt.—Northeastern California, /. c. p. 127. 

TRIFOLIUM INvoLUCRATUM, Willd., var. HETERODON, Watson.—Los An- 
geles (26); at Manachi Meadows (300); near Fort Tejon (216); at head of 
Peru Creek (237), and at Walker’s Basin (285); J. c. p. 130. 

TRIFOLIUM TRIDENTATUM, Lindl. (Torr. & Gray, FI. 1, 692), var. oprust- 
FLORUM, Watson (426), Weldon; also var. MELANANTHUM, Watson (189), 
Weldon; 7. ¢. p. 130. 

TRIFOLIUM MONANTHUM, Gray (Proc. Am. Acad. vi, 523).—At Manachi 
Meadows (307), and on the North Fork of Kern River, at 9,000 feet alti- 
tude (413), U. ¢ p. 181. 

Hosackia ostonairotia, Benth. (Pl. Hartw. 305).—Santa Barbara 
(289), 0. c. p. 185. 

Hosackia Torrey, Gray (Proc. Am. Acad. viii, 625).—In the Sierra 
Nevada, on the North Fork of Kern River, at 8,500 feet altitude (411), and 
at Cuddy’s Ranch, near Fort Tejon (215), U. c. p. 135. 

Hosacxra Pursarana, Benth.—Ojai Creek Valley (178), 7. ¢. p. 187. 

Hosackia GLABRA, Torrey (Bot. Wilkes Exp.274). (4. scoparia, Nutt.)— 
Frequent in the Coast Ranges of California; Santa Barbara, Rothrock (24); 
lc. p. 187. 

PsoraLEA macrostTacuya, DC.—Throughout California; Ojai Creek 
Valley (172); 2. ¢. p. 140. 


ROSACEZ. 


ADENOSTOMA FascicuLATUM, Hook. & Arn., J. c. p. 184. 

CHAMBATIA FOLIOLOSA, Benth. (Torr. Pl. Fremontiane, p. 11, tab. vi), 
lc. p- 173. 

CERCOCARPUS PARVIFOLIUS, Nutt.—Fort Tejon (196), where, with a scrub 
oak and Ceanothus spinosus, it forms the densest of chaparral,* J. c. p. 174. 


*The use of the term chaparral should strictly be confined to thickets or ‘‘plantations” of ever- 
green oaks. Common usage in California and along our Mexican border connects it with almost any 
dense thicket of a low, shrubby growth, 
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CrRCOCARPUS LEDIFOLIUS, Nutt——Southern Sierras (330), /. ¢. p. 174. 
“Mountain Mahogany.” 

POTENTILLA GLANDULOSA, Lindl., var. Nevapensis, Watson.—Kern 
River, at 9,850 feet altitude (376), U. c. p. 178. 

POTENTILLA GRACILIS, Dougl., var. R1GIDA, Watson.—In my specimens, 
from head of Peru Creek, the leaflets are from 15-24’ long (243); /. ¢. p.179. 

PorentTILLaA WHEELERI, Watson (Proc. Am. Acad. xi, p. 148).—South- 
ern Sierra Nevada, on Mount Olanche, at 8,200 feet altitude; . c p. 179.— 
Puate III, B. Plant about natural size: Fig 4. Flower, seen from above ; 
5, seen from beneath; 6, vertical section of flower; all enlarged about 8 
diameters. Fig. 7. A single pistil. 

Horkeuia Carirornica, Ch. & Sch—Santa Barbara (21, 19), 2. ¢. p. 181. 

HORKELIA PURPURASCENS, Watson (Proc. Am. Acad. xi, p. 148).—‘‘Col- 
lected by Dr. J. T. Rothrock on the headwaters of Kern River, at 9,000 
feet altitude. An unmistakable Horkelia, but like H. tridentata, inter- 
mediate between the typical species and those of Ivesia, leaving it almost 
impossible to preserve the latter genus distinct. Specimens of H. tridentata 
have recently been found with decidedly deltoid filaments, showing that 
this character may fail even to be specific.” To the above remarks I can 
only add that in a flower of H. purpurascens I have found the distinction 
between the subulate and filiform filaments to fail, as all were between subu- 
late and deltoid, except two, which were rather deltoid, thus destroying the 
shape of the filaments entirely as a specific character. The varying num- 
ber of carpels in both genera is another fact indicating still further the 
necessity of uniting Jvesia to this genus. I imagine that most American 
botanists will continue to keep up the distinction between this genus and 
Potentilla, whatever may become of Ivesia. 1. c. p. 182.—Puate III, A. 
Plant natural size. Fig. 1. Unopened flower-bud; 2, expanded flower; 3, 
petals of flower removed and calyx laid open to show the character and 
insertion of the stamens; all enlarged about 6 diameters. 

IVESIA SANTALINOIDES, Gray (Proc. Am. Acad. vi, 531, and vii, 339).— 
Mount Pinos, at 8,500 feet altitude, 7. ¢. p. 183. 

Rosa Catirornica, Ch. & Schl—Santa Barbara, and to an elevation 
of 5,100 feet in the Coast Range (22, 228, 23), J. c. p. 187. 
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HeETEROMELES ARBUTIFOLIA, J. Reem. (Photinia arbutifolia, 'T. & G. FI. 
1, p.473.)—Tree as seen by me at Santa Barbara 12-20° high. Called by 
some of the natives “California Laurel”; /. c. p. 188. 


SAXIFRAGEZ. 


Boyxinta occrpenrauis, T. & G.—Bartlett’s Canon, Santa Barbara 
(118), Lc. p. 196. 

Rises Menziesu, Pursh—Santa Barbara (116), /. ¢. p. 204. 

Rises cEREUM, Dougl. (267), J. ¢. p. 207. 


CRASSULACEZ. 


Corytepon axa, Benth. & Hook.—Bartlett’s Cafion, near Santa Bar- 
bara, /. ¢. p. 212. 
LYTHRARIE. 


LyTarum aLatum, Pursh, var. LINEARIFOLIUM, Gray.—Fort Tejon (191), 
I. c. p. 214. 
ONAGRARIEZE. 


Epmosium opcorpatum, Gray (Proc. Amer. Acad. vi, 532).—Sierras at 
11,000 to 13,000 feet altitude (400); Uc. p. 218. 

Epiiosium cotoratum, Muhl. (143, 217), Uc. p. 219. 

Eprosium ortcaNntrouium, Lam. (£. alpinum, L., var. majus, Wahl., of 
Gray’s Manual.) —Headwaters of Kern River (361), /. ¢. p. Zallis)- 

Eprtopium panicutatum, Nutt—Head of Peru Creek, at 5,100 feet 
altitude (242), 1. c. p. 220. 

Gayopuytum pirrusum, T. & G., (225, 346), J. ¢. p. 221. 

ZauscunertaA Cauirornica, Presl—Common in California, /. ¢. p. 218. 

Cuarkta ELEGaNs, Lindl.—Santa Barbara (1%), 1. c. p 232. 

(Eyoruera Brennis, L., var. GRanpiFLorA, Lindl.—Walker’s Basin, at 
3,440 feet altitude (295), 1. c. p. 223. 

CEnotnera Carirornica, Watson, Fl. Cal—Weldon (425), J. ¢. p. 223. 

GENOTHERA CHEIRANTHIFOLIA, Hornem., var. sUFFRUTICOSA, Watson.— 
Santa Barbara (18), 1. c. p. 225. 

CEvornera pistorta, Nutt. var.? Verrcurana, Hook.—Plains about 
Yort Tejon. W. L. Kennedy. /. c. p. 225. 
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CENOTHERA MICRANTHA, Hornem.—Santa Barbara, /. c. p. 226. 
BoIsDUVALIA DENSIFLORA, Watson.—Head of Peru Creek, at 5,100 
feet altitude (235), 0. ¢. p. 233. 


LOASEZE. 


MENTZELIA GRACILENTA, T. & G.—Head of Peru Creek, at 5,100 feet 
altitude (15, 222), 1. ¢ p. 236. 

MENTZELIA L&VICAULIS, T. & G.—Walker’s Basin, at an altitude of 
3,440 feet (281), 0. ¢. p. 237. . 


DATISCEZ. 
Datisca GLOMERATA, Benth. & Hook.—Ojai Creek (174), /. ¢. p. 242. 
CACTEZ. 


Opuntia EncGELMAnnI, Salm, var.? LirToraLis, Engelm. FI. Cal. 1, p. 
248.—Erect, spreading (2-4 feet high), with large oval joints (6-12 inches 
long), bearing rather distant branches with a few rather slender, spiny, large, 
yellow flowers, and large, obovate, juicy, purple fruit, with very numerous 
small seeds.—Santa Cruz Island (10), and along the coast of Southern 
California. 


FICOIDE.. 


MESEMBRYANTHEMUM CRYSTALLINUM, L.—lIslands and seashore near 
Santa Barbara (8), J. c. p. 251. 


UMBELLIFERZ. 


Carum GarrDNERI, Benth. & Hook.—Southern Sierras, at 7,500- 
10,000 feet altitude (32, 370, 384), 1. c. p. 259. 

Beruta aNncustirotia, Koch—San Luis Valley, Colorado, im hot 
springs the temperature of which is 80° Fahrenheit, and in spring water 
at Fort Tejon, California, where the water has a temperature of 62° Fah- 
renheit. In neither of these locations was there much of a yearly varia- 
tion in temperature of the water, yet in one instance, as in the other, the 
plant grew luxuriantly; the difference in temperature of the water at the 
two places being 18° Fahrenheit (732, 262); 1. ¢. p.260. See page 133 of 
this volume, 
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CEwantue Carirornica, Watson (Proc. Amer. Acad. xi, 139).—Santa 
Barbara (29, 30, 31), J. c. p. 264. 

ANGELICA LINEARILOBA, Gray.—South Fork of Kern River, at 9,800 
feet altitude (386), /. c. p. 266. 


CAPRIFOLIACEA. 


Sampucus eLauca, Nutt—Santa Barbara. From the odor of the 
bruised leaves and flowers, a much-more appropriate name would have 
been fetidissima (1), J. ¢. p. 278. 

LonicERA INVOLUCRATA, Banks.—Santa Barbara (109), 7. c. p. 280. 


COMPOSIT. 


EvpaToriuM occiwwENTALE, Hook.—Olanche Mountain, at 9,500 feet 
altitude (360), 2. ¢. p. 299. 

Gutrerrezia Kuruamia, T. & G., (181), J. ¢. p. 302. 

GRINDELIA ROBUSTA, Nutt.—Santa Barbara (84); common near the sea- 
shore. Of late, this plant has been put forward prominently among new 
remedies. I imagine it will ere long share the fate of some other like- 
vaunted remedial agents. ‘Si vulgus vult decipi, decipiatur,’ Dr. Darling- 
ton once wrote of another doubtful remedy; J. c. p. 304. 

Curysopsis sessiLirtora, Nutt—Fort Tejon (197, 272). See FI. Cal. 
vol. 1, p. 309. 

Apnopappus Broomert, Gray.—Olanche Mountain, at 10,000 feet, J. ¢. 
p- 313. 

BigELovi, near to Parry?, with scales of the involucre more attenuated 
at the tips, and leaves longer.—Mount Olanche, at 10,000 feet altitude (356). 

Breetovia Doveiasu, Gray, var. seRRULATA, Gray, Fl. Cal. 1, 318.— 
Manachi Meadows at 8,250 feet, and Mount Pinos at 8,500 feet (366, 211). 

The var. TorTIFOLIA, Gray, Fl. Cal., is from Mount Pinos, at 8,600 feet 
(268). 

BIGELOVIA GRAVEOLENS, Gray, /. c. 317.—Walker’s Basin, 3,440 feet 
(428). 

BIGELOVIA GRAVEOLENS, Gray, var. GLABRATA, Gray, FI. Cal. 1, 519, 
near Fort Tejon, at 5,100 feet (271), and var. aLpicavLis, Gray, nearly, 
from Mount Pinos, at 7,900 feet (265). 
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SotipaGco Cauirornica, Nutt.—Santa Barbara (105). 

Sorrpaco Caxirornica, Nutt., var. Nevapensis, Gray.—Walker’s Basin 
at 3,440 feet (279), 0. c. 319. 

Sotrpaco Gurraponts, Gray (Proc. Am. Acad. vi, 543).—Fort Tejon, 
3,150 feet (193); Cuddy’s Ranch (near Tejon), at 5,150 feet (254); Walker's 
Basin, at 3,440 feet (290), Fl. Cal. 1, 319. My specimens appear to have 
rather broader and more obtuse scales to the involucre than usual. 

SoLipaco ELoNGATA, Nutt—Soda Spring, North Fork of Kern River, 
at 6,900 feet altitude (418), /. c. 319. 

Sonrpaco occrpentauis, Nutt.—South Fork of Kern River, at 6,000 
feet altitude, . c. 318. 

Lessineia nNanA, Gray.—Walker’s Basin, at 3,440 feet. It was about 
the only plant remaining on the ground over which sheep had been driven 
so frequently as to destroy all other vegetation, 0. c. 307. 

LESSINGIA RAMULOSA, Gray, var. TENUIS, Gray.—Head of Peru Creek, 
at 5,100 feet, /. c. 307. 

CoRETHROGYNE FILAGINIFOLIA, Nutt., var. TOMENTELLA, Gray.—Cuddy’s 
Ranch, near Fort Tejon, at 5,150 feet altitude, 0. ¢. 320. 

ASTER CANESCENS, Pursh. (Macheranthera canescens, Gray.)—Olanche 
Mountain, at 10,000 feet altitude (359), 7. c. 322. 

Aster Menztesu, Lindl—Head of Peru Creek, at 5,100 feet (239), 0. 
Q, BPS. 

ASTER zstivus, Ait. (?)—Two forms (396) from Southern Sierras, at 
2,000 feet altitude, and (283, more luxuriant) from Walker’s Basin, at 3,440 
feet, have been doubtfully placed here by Dr. Gray. 1. ¢. 614. 

ASTER ADSCENDENS, Lindl. ?—Soda Spring, North Fork of Kern River, 
at 6,900 feet (417), J c. 324. 

Aster Anprersonul, Gray.—Mount Whitney, at 12,000 feet altitude, /. 
c. 325. . 

AsTER PuLCcHELLUS, D. C. Eaton.—Appears to me by its broader and 
thicker leaves to be distinct from the above (A. Andersonii, Gray). Though, 
as already intimated by Dr. Gray, in Fl. Cal. 1, 325, it is very near it. 
Southern Sierras, in wet meadows, at 8,200 feet (321). 

ERIGERON FOLIOSUM, Nutt., var. STENOPHYLLUM, Gray.—Santa Barbara 


APPENDIX. 365 


(98); also another from near this, but with wider leaves, from Bartlett's 
Canon, 12 miles north from Santa Barbara (138), J. ¢ 330. 

Baccuarts Douctasu, DC.—Near Hot Springs, Kern Co. (296), FI. 
Cal. 1, 333. 

TESSARIA BOREALIS, T. & G.—Santa Clara Valley (184), J. c. 334. 

GwAPHALIUM PaLusTRE, Nutt—Santa Barbara, /. c. 342. 

Iva axituarts, Pursh—Cuddy’s Ranch, near Fort Tejon, at 5,150 feet 
altitude (256), 1. c. 343. 

VIGUIERA RETICULATA, Watson.—Telescope Mountain, /. c. 354. 

HELIANTHUS PETIOLARIS, Nutt—Head of Peru Creek, /. c. 353. 

Heviantuus Cauirornicus, DC.—Fort Tejon, J. ¢. 353. 

Enceria Carirornica, Nutt—Santa Barbara (82), J. c. 351. 

Map1a Evecans, Don.—Walker’s Basin, at 3,440 feet altitude (293), 
l. ¢. 359. , 

Hemizonia RAMOsIssima, Benth—Santa Barbara (38, 100), and Santa 
Clara Valley (176), J. ¢. 362. 

Hemizon1a PuncEns, T. & G.—Santa Barbara (81), /. c. 363. 

Hemizonra WHEELERI, Gray.—Southern Sierras, at 8,200 feet altitude 
(306), 2.¢.617—PiateX. Naturalsize. Fig1. Vertical section through flower, 
showing ray- and disk-flowers in place on the convex receptacle. Fig. 2. 
Ray-flower, with its achenium enfolded by the scale of involucre. Fig. 3. 
Chaff of disk. Fig. 4. Disk-flower, with abortive ovary. Fig. 5. Top view of 
the receptacle and scales of the involucre. Fig. 6. Scale of involucre, enfold- 
ing ray-achenium. Fig. 7. Ray-achenium. All enlarged about 8 diameters. 

LAGoPpHYLLA RaMosissimA, Nutt.—Fort Tejon, at 3,150 feet altitude 
(194), 0. c. 367. 

JAUMEA cARNOosA, Gray.—Santa Barbara, salt-marshes near the coast, 
Ie. 372. 

VENEGASIA CARPESIOIDES, DC.—Bartlett’s Canon, near Santa Barbara 
(142), 0. ¢. 372. 

Hutsra atoiwa, Gray.—Mount Whitney, at 13,700 feet altitude (387), 
l. c. 386. 

Cuanactis Douctasu, Hook. & Arn.—Mount Olanche, at 9,400 feet 
altitude, 7. c. 391. 
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BAHIA CONFERTIFLORA, DC.—Santa Barbara (37), J. ¢. 380. 

He.entum Bicetovu, Gray.—Soda Spring, North Fork of Kern River, 
at 8,500 feet (414), 7. c. 393. 

AcuiutLtEA Mititreroitium, L.—Head of Peru Creek, J. c. 400. 

Tanacetum canum, D. C. Eaton.—Olanche Mountain, at 10,000 feet 
altitude. Hitherto only found on the East Humboldt Mountains, Nevada; 
iseweda: 

ArtemisIA RotHrocku, Gray.—Manachi Meadows, 8,200 feet (298). 
The common sage-brush of the region. A well-marked species of the sec- 
tion Seriphidium, Besser, J. c. 618.—Puarre XIII. Natural size. Fig. 1. 
Head of flowers, magnified about 8 diameters. Fig. 2. Vertical section 
through head of flowers, enlarged about 8 diameters. Fig. 3. A single 
flower, enlarged about 10 diameters. Fig. 4. Style with stigmas, enlarged 
about 12 diameters. 

Artemisia Lupoviciana, Nutt.—Foot of Mount Olanche, at 9,400 feet 
altitude (838), a variety with large leaves, the lower ones pinnatifid, and 
the upper ones entire; heads large; 1. c. 404. 

Arnica votiosa, Nutt—North Fork of Kern River, at 12,000 feet alti- 
tude (399), 2. ¢. 416. 

SENECIO TRIANGULARIS, Hook—Mounts Olanche and Whitney, from 
9,800 to 12,000 feet, 7. ¢. 414. 

SENECIO auREUvS, L., var., Gray, verging toward S. canus.—South Fork 
of Kern River, at 10,200 feet, on the mountains. 

Seyecio Dovetasu, DC.—Francisquito Pass (180, 181), U. ¢. 411. 

Senecio Ciargianus, Gray.—Mountains back of Soda Spring, on North 
Fork of Kern River, at 8,500 feet altitude (408), 7. c. 412; a well-marked 
and striking species. 

Senecio Fremont, T. & G., var. occiDENTALIS, Gray, J. c. 618.—I 
can hardly help thinking we have in this a distinct species ——Mount Whit- 
ney, at 12,000 feet, and mountains along South Fork of Kern River, at 
9,800 feet and upward, always growing on the most rocky and exposed 
places. (388, 380, 349.) 

TETRADYMIA CANESCENS, DC.—Manachi Meadows, 8,200 feet altitude 
(325), 1. ¢. 408. 
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TETRADYMIA SQuAMATA, var. Brewert, Gray.—Fort Tejon, 5,100 feet 
(276), 7. c. 408. 

Cyicus occiwentTaLis, Gray —Near Fort Tejon, at 5,100 feet (275), 
ee Algor 

Cyicus AnpeRsonu, Gray.—Base of Mount Whitney, at 11,500 feet, 
I. ¢. 419. 

Centaurea Metirensis, Linn.—Los Angeles (39), a pest, J. ¢. 421. 

Hieracium Brewert, Gray.—Olanche Mountain, at 10,400 feet altitude 
(329), 1. ¢. 440. 

MavacoTurix TENvIFOLIA, T. & G.—Bartlett’s Cafion, near Santa Bar- 
bara (122), 1. ¢. 484. 

STEPHANOMERIA MINOR, Nutt—South Fork of Kern River, 9,500 feet 
altitude, 1. c. 428. 

STEPHANOMERIA Ex1GuA, Nutt—Head of Peru Creck, at 5,100 feet, 
lc. 428. 


CAMPANULACE. 


PALMERELLA DEBILIS, var. SERRATA, Gray.—Ojai Creek, J. ¢. 619.— 
Poate XVI. Natural size. Fig. 1. Flower, enlarged about 5 diameters. 
Fig. 2. Corolla, opened, showing the united stamens, two of which have 
anthers that are tipped with a tuft of unequal rigid bristles, enlarged 
about 5 diameters. Fig. 3. Vertical section through flower, enlarged about 
6 diameters. Fig. 4. Cross-section of ovary, enlarged about 6 diameters. 


ERICACE A. 


ARCTOSTAPHYLOS TOMENTOSA, Dougt—Santa Barbara, l. c. p. 452. 
ARCTOSTAPHYLOS GLAUCA, Lindl.—Fort Tejon, J. ¢. p. 454. 

Bryantuus Brewert, Gray.—Fisherman’s Peak, at 12,000 feet, U. c. 456. 
SARCODES SANGUINEA, Torr—Mount Pinos, at 8,000 feet, J. c. 462.* 


*This would be the proper place to call attention to that most remarkable plant described and 
figured by Dr. Torrey (Ann. Lyc. Nat. Hist. N. York, 1864), AmMoBRoMA Sonor#, Torr., growing near 
the upper end of the Gulf of California, and much used by the Papago Indians as a food. It is roasted 
or dried, and, after being ground with the mesquit beans, used asa “pinole.” “Simply roasted, it has 
somewhat the taste of a sweet potato, only far more delicate.” It is among the Gesiderata in our collec- 
tions. 
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PRIMULACE. 


PRIMULA SUFFRUTESCENS, Gray.—Fisherman’s Peak, at 13,000 feet 
(A19), 1. c. 468. 

DoprecatTHEon Mrapia, L., var. aLpINuM, Watson. Apparently a more 
luxuriant form, from a lesser altitude than usual. Head of Peru Creek, 
5,100 feet (368), 7. c. 467. 

Samotus VauerAnpI, L, var. Americanus, Gray.—Santa Barbara (52), 
l. c. 470. 

ANAGALLIS ARVENSIS, L.—Santa Barbara, J. ¢. 469. 


ASCLEPIADE. 


By Dr. GEORGE ENGELMANN. 


Ascuepias EROSA, Torr. Bot. Mex. Bound. 162. (A. leucophylla, Engelm. 
Am. Naturalist, 9, 349; Gray, Bot. Calif 1, 476; Syn. 94.)—Fort Tejon. 

Ascuepras Mexicana, Cav. Gray, Proc. Am. Acad. 12, 71; Syn. 96. 
(A. fascicularis, Decaisne in DC. Prod. 8, 469; Gray, Bot. Calif. 1, 475.)— 
Lake Elizabeth, Rothrock (190), 1875. Very closely allied to A. verticillata ; 
the flowers, though a little larger than in the common forms of that species, 
are scarcely to be distinguished from it. I find, however, the top of the 
rounded hoods more reflexed, and the horn comes from near the base of the 
hood, while in verticillata it is attached to the whole lower third or half. 
But A. Mewicana is altogether a stouter plant, with spreading, or at last 
recurved, usually conduplicate leaves, bearing the umbels in a terminal 
corymb. 
GENTIANEZ. 


By Dr. GEorGE ENGELMANN. 


GENTIANA SERRATA, Gunn. Fl. Norveg. 10, var. HoLoPETALA, Gray, FI. 
Calif. 1, 481; Syn 117—Simple, or with many simple, ascending branches 
from the base, and long, naked peduncles; lobes of the corolla entire or 
with few notches.—Southern Sierras, Kern County, at 10,000 feet altitude. 
Easily distinguished from G. simplex, Gray, by the oval, rough ovules and 
seeds, while those of the latter species are lanceolate, smooth, and tailed at 


both ends. 
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POLEMONIACE 4. 
By Pro. T. C. PortEr. 


CoLLOMIA AGGREGATA, Porter. (Gilia aggregata, Spreng.)—Olanche 
Mountain, at 10,000 feet elevation, September (858), 1. c. 496. 

GiLIA DENsIFLOoRA, Benth—Mount Pinos, at 6,000 feet elevation, July 
(204), 1¢.491. © 

Gia Cauirornica, Benth—Little Olanche Mountain, at 9,400 feet, 
September (339), /. ¢. 492. 

Ginia vireata, Steud.—Head of Peru Creek, at 5,000 feet (245), 1. ¢. 
495. 


HYDROPHYLLACE. 


PHACELIA CIRCINATA, Jacq. f—South Fork of Kern River, at 9,800 feet 
altitude (336), 7. c. 1, 506. 

PHaceLi4 RAMosIssIMA, Dougl.—Fort Tejon, Santa Barbara (112, 95), 
l. ¢. 1, 508. 

PHACELIA GRANDIFLORA, Gray.—Cassitas Pass, 550 feet altitude (165), 
oGa Ieapilo. 

‘Nama Roturocku, Gray.—Little Manachi Meadows, 5,000-6,000 feet 
altitude, /. c. 621.—Puare XVIII. Natural size. Fig. 1. Flower. Fig. 2. 
Corolla, split open. Fig. 3. Pistil and calyx, all enlarged about 4 diame- 
ters. Fig. 4. Vertical section of pistil. Fig. 5. Cross-section of ovary, the 
two latter enlarged about 6 diameters. Fig. 6. Mature seed, enlarged . 
about 5 diameters. 

Erropicryon ToMENTosuUM, Benth—Fort Tejon, 5,100 feet altitude, 
(270), @ ¢. 518. 


CONVOLVULACE. 


Cressa Cretica, L.—Santa Barbara, 1. c. 534. 


Cuscuta saLina, Engelm.—Santa Barbara, on Frankenia and Salsola 


(101). 
24 BOT 
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BORRAGINACE. 
By Pror. T. C. PoRTER. 


HeioTropium Curassavicum, Linn.—Fort Tejon, at 3,150 feet eleva- 
tion, August (260), 1. ¢. 521. 
AMSINCKIA SPECTABILIS, Fisch. & Meyer.—Santa Barbara, June (91), 
lc. 524. 
ERiTRIcHIuM MuRIcULATUM, A. DC.?; Torr.—Santa Barbara, June (88), 
lc. 528. 
SOLANACEZ. 


Sotanum nicrum, L., var. Douauasu, Gray.—Santa Barbara (83), 
l. c. 538. 

Sotanum Xant1, Gray.—Bartlett’s Cation, Santa Barbara (131), J. ¢. 539. 

NIcorIANA ATTENUATA, Torr.—Santa Clara Valley (183) and head of 
Peru Creek (244), at 5,100 feet elevation, J. ¢. p. 545. 

Nicotiana CLEVELANDI, Gray, Syn. Fl. N. Am. vol. 2, 1, p. 242—A 
small-flowered form at Santa Barbara. 


SCROPHULARIACE. 


By Pror. T. C. PORTER. 


ScropHunariaA Cauirornica, Cham.—Bartlett’s Cation, Santa Barbara, 
July, 1875, Rothrock (118), 0. ¢. 552. 

Pentstemon Menziesi1, Hook.—Olanche Mountain, at 10,400 feet ele- 
vation, September, 1875, Rothrock (50, 332), 0. ¢. 556. 
Bartlett’s Cation, Santa Barbara, 


PENTSTEMON corRDIFOLIUS, Benth. 
July, 1875, Rothrock (130), Ul ¢ 557. 

Pentstemon Rotsrocku, Gray (Syn. Fl. N. Am. vol. 2, 1, 261).— 
Little Olanche Mountain, Kern River, at 10,400 feet elevation, September, 
1875, Rothrock (341). 

PENTSTEMON CONFERTUS, Dougl., var. CHRULEO-PURPUREUS, Gray.— 
Kern River, at 9,850 feet elevation, and Olanche Mountain, at 10,400 feet 
elevation, September, 1875, Rothrock (379, 332). Fl. Cal. 560. 
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Prenitstumon Razi1, Regel—Olanche Mountain, at 10,000 feet eleva- 
tion, September, 1875, W. L. Kennedy (3817), 0. ¢. 561. 

MImuLus Lepranuus, Gray—Kern River, at 9,850 feet elevation, Sep- 
tember, 1875, Rothrock (378), /. c. 564. 

Mimutus eGiurinosus, Wendland.—Santa Barbara, J uly, 1875, Roth- 
rock (11, 12), 7 c: 565. 

Mimuuus carpinatis, Dougl —Bartlett’s Canon, Santa Barbara, July, 
1875, Rothrock (156), J. c. 566. 

Mimutus Lurevs, Linn.—Santa Barbara, June, 1875, Rothrock (53), 
PSY Y 

Mimutvus tutevs, L., var. auprnus, Gray.—South Fork of Kern River, 
at 8,200 feet elevation, September, 1875, Rothrock (312). 

Mimutvus wutevs, L., var. DEPAUPERATUS, Gray.—North Fork of Kern 
River, at 8,500 feet elevation, September, 1875, Rothrock (409). 

Mimv.us RuBeLius, Gray.—Soda Spring, Kern River, October, 1875, 
Rothrock (410), 2. ¢. 568. 

Mimutus FLoripunpus, Dougl—Head of Peru Creek, at 5,100 feet 
elevation, August, 1875, Rothrock (232), 1. ¢. 569. 

Mimvtus primutorwes, Benth—Mount Whitney, at 10,000 feet eleva- 
tion, September, 1875, Rothrock (393), 0. c. 569. 

Castinueta AFrinis, Hook. & Arn—Fort Tejon, at 3,150 feet elevation, 
July, 1875, Rothrock (194), J. c. 573. 

CASTILLEIA MINOR, Gray.—Head of .Peru Creek, at 5,100 feet eleva- 
tion, August, 1875, Rothrock (236), l. ¢. 573. 

CasTILLEIA PARVIFLORA, Bongard.—Olanche Mountain, at 10,000 feet 
elevation, September, 1875, Rothrock (333), 7 ¢. 574. 

CasTILLEIA mintaTa, Dougl—Mount Whitney, September, 1875, Roth- 
rock (49), U. ¢. 574. 

CoRDYLANTHUS FILIFoLIuS, Nutt., var. BREVIBRACTEATUS, Gray.—Soda 
Spring, Kern County, at 8,500 feet elevation, September, 1875, Rothrock 
(422), 1. ¢. 581. 


VERBENACE. 


VERBENA BRACTEOSA, Michx.—Santa Barbara (92), FI. Cal. 1, 609. 
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LABIAT A. 


By Pror. T. C. PORTER. 

Mentua Canapensis, Linn.—Walker’s Basin, at 3,440 feet elevation, 
September, 1875, Rothrock (282), J. c. 591. 
MonarDELLA vitLosa, Benth.—Kern River, at 10,000 feet elevation, 
September, 1875, Rothrock (316), 1. ¢. 593. 
MonaRDELLA VILLOSA, var. GLABELLA, Gray.—Mount Whitney, Sep- 
tember, 1875, Rothrock (42), 0. c. 593. 
MonarRDELLA opoRATISsIMA, Benth.—Mount Pinos, at 7,000 feet eleva- 
tion, July, 1875, Rothrock (207), U. ¢. 594. 
MonarRDELLA LANCEOLATA, Gray.—Ojai Creek Valley, July, 1875, 
Rothrock (175), 0. ¢. 594. 

Micromeria Doverasu, Benth—Cassitas Pass, at 525 feet elevation, 
July, 1875, Rothrock (166), 0. ¢. 595. 

SPHACELE CALycINA, Benth.—Bartlett’s Canon, Santa Barbara, July, 
1875, Rothrock (136), J. ¢. 598. 

SatvraA CotumpartaZ, Benth—Cuddy’s Ranch, near Fort Tejon, July, 
1875, Rothrock (203), 2. ¢. 599. “Chia.” 

AUDIBERTIA GRANDIFLORA, Benth.—Bartlett’s Canon, Santa Barbara, 
July, 1875, Rothrock (137), 0. c. 600. 

AUDIBERTIA NivEA, Benth.—Santa Barbara, July, 1875, Rothrock (4), 
i. ce. 601. 

Sracuys asucorpes, Benth.—Santa Barbara, July, 1875, Rothrock 
(157), 1 ¢. 605. | 

STAcHYS ALBENS, Gray.—Head of Santa Clara Valley, July, 1875, 
Rothrock (182), 0. ¢. 605. 

Sracuys BuLLATA, Benth—Santa Barbara, June, 1875, Rothrock 
(87), 1. c. 606. 


POLYGONACEA. 
By Pror. T. C. PORTER. 
ERI0GONUM STELLATUM, Benth. (Z. polyanthum, Benth.)—Cuddy’s 
Ranch, near Fort Tejon, July, 1875, Rothrock (199). 
Er10GoNnuM OvALIFoLtium, Nutt.—Mount Whitney, at 12,000 feet eleva- 
tion, September, 1875, Rothrock (390). 
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Eriogonum Kennepyi, Porter (Watson, Proc. Am. Acad. 12, p. 263).— 
Mount Pinos, 1876, W. L. Kennedy. 

ER1oconum NupvuMm, Dougl., var. paucIrLorUM, Watson.—Head of Peru 
Creek, at 5,150 feet elevation, August, 1875, Rothrock (220). 

Eriogonum FAscicuLatum, Benth.—Bartlett’s Canon, Santa Barbara, 
June, 1875 (123), and Camulas Ranch, at 525 feet elevation, July, 1875, 
Rothrock (179). 

Erioconum FascicuLatum, Benth., var. PoLirotium, Gray.—Cuddy’s 
Ranch, near Fort Tejon, at 5,150 feet elevation, August, 1875, Rothrock 
(202). 

Erroconum Baiteyr, Watson (Proc. Am. Acad. 10, p. 348).—Head of 
Peru Creek, at 5,150 feet elevation, July, 1875, Rothrock (219). 

Errogonum Wricutu, Torr—Reduced forms. Mount Pinos, July and 
August, 1875, Rothrock (210, 269). 

Exioconum vircatum, Benth.—Fort Tejon, at 3,150 feet elevation, 
August, 1875, Rothrock (259). 

EriogonuM sPERGULINUM, Gray.—Olanche Mountain, at 9,400 feet 
elevation, July, 1875, Rothrock (331). 

CHORIZANTHE MEMBRANACEA, Benth—Kern County, 1876, W. L. 
Kennedy. 

CHORIZANTHE STATICOIDES, Benth. 
July, 1875, Rothrock (168). 

CHoRIZANTHE WHEELERI, Watson (Proc. Am. Acad. 12, p. 272).—Santa 
Barbara, July, 1875, Rothrock (62). 

CHORIZANTHE THURBERI, Gray. (Centrostegia, Gray, in DC. Prod. 14, 
p. 27.)—Cuddy’s Ranch, near Fort Tejon, at 5,150 feet elevation, August, 
1875, Rothrock (273). 

Rumex coneLomeratus, Murray.—Santa Barbara, July, 1875, Roth- 
rock (64). Introduced. 

PotyGonum avicutare, Linn.—California, July, 1875, Rothrock (63). 


Cassitas Pass, at 550 feet elevation, 


CHENOPODIACE. 


CHENopopIUM ALBUM, L.—Over the State. 
SaLicornia AMBIGUA, Michx.—Santa Barbara, in the salt-marshes. 
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URTICEA. 


Urtica HOLOSERICcEA, Nutt.—Santa Barbara (162). 


SALICACEA. 


SaLix LavicaTa, Bebb, var. aneustiroLia? (FI. Cal. ined.).—Lake 
Elizabeth, July, 3,170 feet altitude. Fertile aments too old for satisfactory 
determination. = 

Satrx extauca, L. (Watson, vol. v, King’s Rep. p. 325.)—Base of 
Mount Whitney, 11,500 feet altitude (406). 


EUPHORBIACEZ. 
By Dr. GEORGE ENGELMANN. 


Croton Cauirornicus, Miill., var. Masor, Watson, FI. Cal. vol. 2, ined. 
(Hendecandra procumbens, Eschsch.)—Erect, stouter than the type of the 
species; leaves oval-oblong, 2’ long, on petioles 6” long. Sandy coast at 
Santa Barbara (113). Previously found by Nuttall. 

EREMOCARPUS SETIGERUS, Benth. Bot. Sulph. 53, tab. 26; DC. Prod. 
15, pars. 2, 708.—Sandy seashore of Southern California, Rothrock, at 
Santa Barbara. 

EupHorsia (ANISOPHYLLUM) ALBOMARGINATA, Torr. & Gray in Pacif. R. 
R. Rep. 2, 174, Bot. Mex. Bound. 186; Boissier in DC. Prod. 15, 2, 30.— 
Fort Tejon (274). 

CUPULIFERZ. 


By Dr. GEORGE ENGELMANN. 


Quercus LopaTa, Née.—Fort Tejon, at over 3,000 feet altitude (198). 
Quercus pumosa, Nutt., Engelm. Trans. St. Louis Acad. 3, 382 and 
393.—Francisquita Canon, at 2,100 feet altitude. A form with large, sessile 


acorns; cups with small, brown, downy scales, only slightly tumid at base. 

QurRcus cHRYSOLEPIS, Liebm —The specimen collected at Fort Tejon 
is from a large tree, with large acorns, in thickly fulvous-tomentose cups, 
but with small (1’ long) entire leaves. 

Quercus acrirotia, Née.—A large tree common about Santa Barbara 
(168, 164). 

Quercus Sonomensis, Benth—On Mount Pinos (205). 
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CasTANEA CHRYSOLEPIS, Hook.—A shrub 4° high. On Olanche Mount- 
ain, at from 8-10,000 feet altitude (344). 


LORANTHACE. 
By Dr. GEORGE ENGELMANN. 


ARCEUTHOBIUM OCCIDENTALE, Engelm., in Brewer & Watson’s FI. Cal. 
vol. 2, ined.—On Pinus Sabiana in Walker’s Basin, Rothrock (429), in 1875. 
Dr. Rothrock gives quite a graphic account of the shower of seeds expelled 
from the berries to the distance of ten feet, when on November 12th he 
shook a limb on which the parasite grew. Also collected on Mount Piios, 
on a form of Pinus ponderosa. 


SAURUREZ. 


AneEmopsis Cativornica, Hook.—Santa Barbara (3). 


CONIFER. 


By Dr. GEORGE ENGELMANN. 


Pinus Monopuy.uos, Torr. & Fremont.—Common at middle altitudes. 

Pinus Batrouriana, Murr., var.—Was found on Mount Whitney (404). 
By its leaves in fives, with loose, deciduous sheaths, entire margins, and 
peripheral (generally 2 dorsal) ducts, this species is closely allied to P. 
flexilis, and still more to the Cembroides, but the small, large-winged seeds 
distinguish it from them. The smoothness of the leaf-edges is a feature 
peculiar to a geographical group of Pines, otherwise pretty distinct; we 
find it always accompanied by deciduous sheaths, but many other species 
with deciduous sheaths have serrulate leaves. 

Pinus Sasintana, Dougl—Walker’s Basin, at 3,300 feet altitude. 

JUNIPERUS CALirornica, Carr.—A large shrub or small tree with thick 
branchlets; leaves mostly in threes, with minutely fringed edges; berries 
mostly oval, 5-6” long, glaucous-reddish, dry and sweetish, with one or 
sometimes two large seeds; cotyledons about 5—Conif 58; Engelm. Junip. 
588. Kern River, at 9,800 feet altitude, Rothrock (337), 1875. The 
specimen is a small leaf-branch only, without fruit, so that the name may be 
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doubtful. I have never seen it from such high altitudes, which are gener- 
ally occupied by Juniperus occidentalis. The species is distinguished from 
every other Juniperus by the larger number of cotyledons, the others having 
only two. 

LisocEeprus DECURRENS, Torr.—North Fork of Kern River (423). 


ORCHIDEZ. 
Eprpactis GiGAnTEA, Dougl—Bartlett’s Cafion, Santa Barbara (117). 


JUNCEZ. 
By Dr. GEORGE ENGELMANN. 


Juncus acutus, Linn., var; spHaRocaRPuS, Hngelm.—Near the sea- 
coast, Santa Barbara (102).—Mr. Watson has directed attention to the fact 
that this form has a more elongated, stricter panicle, with smaller, sub- 
globose capsules, and seeds with shorter appendages. I find the same in 
the South American specimens, and in those of Cape of Good Hope. The 
name of J. macrocarpus, which Nees has given to this latter, would not be 
appropriate for this form, as the capsules are actually smaller than in the 
Mediterranean. plant. I cannot consider these slight differences as of specific 
value, as we find the like in several other species of this genus. 

Juncus pusius, Engelm. June. 459.—Walker’s Basin, at 3,300 feet 
(287). 


LILIACE. 
Yucca Wuteptet, Torr.—Santa Barbara (1385). 
CYPERACEZ:. 


Eveocuaris pauustris, R. Br—Santa Barbara (58). 

Eveocnaris acicunaris, R. Br.—Santa Barbara (80). 

Scirpus vatipus, Vahl.—Santa Barbara (57). Walker’s Basin, at 3,440 
feet (286). This is the well-known Tule of California, forming dense 
masses along lake and river shores, from 4 to 10° high. 

Santa Barbara (150). 


Scirpus MICROcARPUS, Presl. 
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Scirpus Maritimus, L.—Santa Barbara (104). 

FIMBRISTYLIS THERMALIS, Watson.—Hot springs, near Kernville, . 
growing in water at 128° Fahr. Specimens frequently found with as many 
as seven spikes in an umbel (308). 

CAREX VULGARIS, Fries, var. HYPERBoREA, Boott. (C. hyperborea, 
Drej.)—4-8’ high, scabrous above and sharply angled; leaves 3” wide, 
erect, shorter than the culm. Male spikes 1-2; female spikes 3, the lowest 
long-peduncled and loosely flowered at base; perigynia ovate, nerveless, 
purple at top, ciliate at the entire orifice and on the upper margin, as long 
as, or shorter than the lanceolate purple scale; bracts of the lower female 
spike setaceous. Very scabrous, with large purple auricles—Kern River, 
9,800 feet elevation-(371). 


GRAMINE ZL. 
By Dr. GEORGE VASEY. 


VILFA DEPAUPERATA, Torr. (Watson’s Botany of 40th Parallel)—North 
Fork of Kern River, 1875 (877); apparently the same as Bolander’s No. 
6092 and Sporobolus nodosus, Nutt. 

VILFA DEPAUPERATA, Torr., var. FILIFORMIS, Watson.—Olanche Mount- 
ain, 9,400 feet altitude, 1875 (348). 

AGRosTIS ExARATA, Trin.—Head of Kern River, 1875 (231). 

AGROSTIS EXARATA, Trin., var. MICROPHYLLA. (A. microphylla, Steud.)— 
Head of Kern River, 1875 (249). It seems difficult to regard this as only 
a variety. 

Agrostis vartAns, Trin.—Collected along Kern River, 1875 (323). 

Metica mmperFecta, Trin—Santa Barbara, 1875 (148). The var. 
SESQUIFLORA, Bol. 

GuycrRIA PAUCIFLORA, Presl (Watson’s Bot. of 40th Parallel, Synopsis 
Flora of Colorado).—Utah, 1871 and 1872; Kern River, 1875 (385). 

Brizopyrum spicatum, Hook., var. srricruM.—1875 (427). 

Exymus Srranton, Schultz (Watson’s Bot. 40th Parallel, Synopsis 
Flora of Colorado).—Mount Whitney, 1875 (4038). 

Exymus conDEnsAtus, Presl (Watson’s Bot. 4Uth Parallel, Synopsis 
Flora of Colorado).—Santa Barbara, 1875 (134). 
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Etymus triticowes, Nutt.—Fort Tejon, 1875 (192). Head of Peru 
Creek, 1875 (238). - 

TRISETUM SUBSPICATUM, Beauv—Mount Whitney, 1875 (390). 

Azra cmspirosa, L., var. MontanA.—Kern River, 1875 (3879, 392). 

Aira ELONGATA, Hook.—Olanche Mountain, 1875 (342). 


PaspaLuM DisTicHuM, L.—1875 (59). 


For an account of the FILICES collected by the Expedition in Cali- 
fornia, see paper by Prof. D. C. Eaton, in the main report. 


TABLE OF ORDERS. 


SHOWING ALSO THE NUMBER OF THEIR GENERA AND SPECIES. 
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This table shows the catalogue and appendix combined, to enumerate or describe 104 Orders, 637 Genera, and 1,657 
Species. Pending the arrangement by Bentham and Hooker, I have in somo instances (as in Liliacew) grouped plants moro 
with regard to present convenience than to the orders they will ultimately be placed in; a fault of no great importance in a 


work like the present. 


In the above table are counted only well-recognized species. 


Besides these, however, the volume contains a large number 


of varieties more or less clearly separable from the species to which they are referred. Many of these doubtless will yet be 
recognized as distinct. Asa rule, only the plants collected by the various parties of this Survey have been enumerated or 


described in this Report. 


species enumerated outside of those collected by the Survey are not enough to greatly affect the above table. 

Though somewhat out of place here, I add information received from Mr. Watson relative to Dasylirion graminifolium, 
Zuce. (numbers 329, 655), described on page 272, as the body of the text was stereotyped before the information was received, 
and as, further, there appears to be some doubt as to the practicability of finding a more suitable place among ‘‘ addenda et 


corrigenda,”’ 


In 1871, Mr. Bischoff, of this Survey, collected and sent home seeds of this species. 
been raised, and are now growing in the Cambridge Botanic Garden. i 
mens, Mr. Watson decides that it is a new species, and proposes for it the name of Dasylirion Wheeleri. 


In the masterly contribution on the Ferns alone has this rule been widely departed from. In it the 


From these, plants have 
After a careful study of the living and the dried speci- 
He states that it 


stiffers trom D. graminifolium Zuce., “in the longer pendant racemes, the wings of the truit adnate only to the base of the 
style and prolonged above it, and apparently also by somewhat broader leaves.” 
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Blechnum boreale, Swartz ..- 327 | Buellia papillata, (Sommer f.) Tuckerm 

doodioides, Hook... 328 | Cabbage (wild) 
Blitum capitatum, L .......- 6 236 | CACTEZ .......... 
Pa brit bird C0 (e es ecing sabe noeaerinasececaocds 236 | CHSALPINER 
polymorphum, var. humile.......---++-++--++ 2367) Calabazillamecceessctelsaecoaie -eelan ee creme snes ar 
rubrum, Reich., var. humile, Moq.-.-..--..--- 236 | Calamagrostis Canadensis, L.....--..-.---.--------- 

Boerhaavia erecta; Lit. 2- cess ccimsecisecclento cmos 227 Gavin) paces asecdoasssosdcesasSseaHo 

Grahami, Gray... 227 Langsdorffii, Trin......... 

SCONACNS Nateaa=s'cialela<ijemilefsee mcicteiieclesels 227 stricta, Trin., var. robusta. . 

spicata, Choisy 227 sylvatica, DC ..........-.. 

WWartehtil Grayojc-.c sls cosnclosnonciomeee 227 ®Calandrinia pygmea, Gray....-..--------.---------- 
Boisduvalia densiflora, Watson....-.....---..------- 362) Calliandralncsccctecceteloc cat cice nama nieeae seeeceenees 
BORRAGINACEZ ........-. = 201, 370 Chameedrys, Engelm : 
Botrychium wustrale, R. Br .. 340 eriophylla, Benth. 3 

decompositum, Martens & Galeotti. 340 humilis, Benth.. 

Sumarioides, Willd......--.-..-.--- =--- 340 | Callitriche autumnalis, L 

lanceolatum, Angstrém....-...-..------ 339 verna, L - 
. Tnnaria, Wo) ese. sees 339 | Calochortus Gunnisoni, Watson. 

lunarioides, Swartz 340 


Nattallii, T. & G 


Calophanes decumbens, Gray ..... rnseeeee neacesacac 


oblongifolia, Torr ....------.------.---.- 
Caltha leptosepala, DC.................--..0-------- 8,58 
Calycanthus 82 
Calystegia sepium, R. Br., var. pubescens, Gray 205 
Camassia esculenta, Lindl......-....-..--..-. 269 
Camelina sativa, Crantze-.<--c6s- cleeoe one ces sees cs 66 
(CUAIMIPPAINT MACE A ie sate se obese cocsncees 182, 367 
Campanula Langsdorffiana, Fisch .... .-- 183 
rotundifolia, L - 183 
uniflora, L .--.-- 183 
Camptothecium nitens, Schreb ..........-..--------- 349 
Canotia holacantha, Torr. (Pk I) .-----..-........--- 24, 81 
(Chino. popsgesseerconohscon : 50 
CAPPARIDEA 67, 856 
CAPRIFOLIACEZ 135, 363 
Cardamine cordifolia, Gray .-......---.-...--------- 62 
Gambellii, Watson 355 
Carex adusta, Boott..--.-....- 277 
alpina, Swartz-.-.--. 278 
ampullacea, Good . 278 
aquatilis, Wahl...-. ener 277 
RIGS ee ee eee eae een 277 
QUITE, 1h TAY ee een connenooSocecocsces 278, 281 
pipbe INT ase eee paseo crass nocoscoossse 278 
Buxbaumii, Wahl .. es 278 
canescens, Blytt ---.-- 2 277 
canescens, L .....-.---. 277 
Gapilaris, Di sscoceces scewes-=-=s-e=-== nooses4 278 
decidua, Boott-----.--. 2.220 2--5-------------= 278 
divisa, Huds..--...-.- 276 
Donuglasii, Boott ---... 276 
echinata, Murray 277 
festivay DOWeoces\--2-6 o> =e e=== - eeee=e ee 277 
Gayana, Desyieen--- --ce-rae =e eee nelle = === 276 
Grahami, Boott 27 
g@ymocrates, Wormsk -<< 220 oo sce eeneenn orem 276 
Hookeriana, Desy 277 
damesii, Torr. --.--.-.-- 277 
lanuginosa, Mx.... ...-.- 278 
IGT MUMS Tbe sesendescoecr aaeScencsnessSsesce0 277 
Middoni, Booths] -cee< cece e n= doosdhasestcond 277 
Lyoni, Boott....-..-.....- 276 
marcida, Boott 277 
muricata, L 277 
Ob husatay aie eee aero ea ena semana meas 276 
Jem ID he aeecG ac pec ab OAS eS OSDEOCRECOSaS 278 
polytrichoides, Muhl ..-- 276 
pulla, Goode... nocd 278, 279 
rigida, Goode......-.-....- 277, 279 
IRGSSLL PBOOLE esata = eenae es aaaniome eeeeecene 278 
SOCOMAR Tso canoe = dae anise seees cance cece 279 


scirpoidea, Mx 276 
siccata, Dew. 
Sioa leperecneisas 
stellulata, Good 
Stenophyila, sWralticc secs as -en cece asia ees es 277 
tenella, Schk ---..... 
utriculata, Boott - 
vesicaria, L., var... 


vpvlleinylsh IMHOS Beesocmreoasocionsnccde 
vulgaris, Fries, var. hyperborea, Boott ....... 377 
pv pimoidea, Mixa 22 ooo oelos co aceecnsescces 277 


Carum Gairdneri, Benth. & Hook .....--.--.......45, 182, 362 
Kelloggii, Gray 
Caryophylle: ...2222c--.ceesencens 


25 BOT 


armata, Watson . 


bauhinioides, Gray. A 105 
Covesiin Grayenencn a ssesaneeceee eo cceeceee 106 
MDICHPANG recesses cee eee ee een eee 106 
WWarie hii) Graiy:-<. 2. 2s2--0--= 8-22 coe eeeeeae 106 
Castanea chrysolepis, Hook ....-...........----.---- 374 
Castilleia affinis, Hook. & Arn ‘ 
affinis, var. minor, Gray. .-----.....------. 215 
Thal syeads, KEni Ry) omcaons apadoA ne rc MAneaSeGeeeS 215 
lineariefolia, Benth : 215 
MUTUAL DONE linemen seers eae ee aaa 371 
minor, Gray-..-. - 215, 371 
pallida; Kontheesssvseccse sees seeceececces 7, 216 
S ParvitlorasBonp acres ncccecee este tenticces 215, 371 
Catabrosa aquatica, Beauy ..-.....-.----------.---+- 289 
Catalpa ..- 35 
Caulanthus crassicaulis, Watson . 41, 66 
Ceanothus divaricatus, Nutt .....-2..-..-225.-.ccnse 357 
AdenGb Gah (EN Oh yomccohacesnocoscdcsccacdead 83 
spinosus, Nutt. 357 
Spinosus -.-.. 359 
Celtis curtipes, Watson -.- : 5 238 
meticulatac, T Ort se nes son a/oe scenes secees cee 238 
Cembrea'(Binns) s2seacw saree esc ot See sa ee eee aaece ne 258 
Cembroidesteesssss == 4-2 375 
Centaurea Americana, Nutt. 180 
Melitensis, L..-. 5 367 
|tiOentrostagia ty eere e528 tenors ease SSeS 5520 373 
Cerastiumiarvense il.:.2-)--- ss-=-2ceen-2 cccsussesece 71 
nutans, Raf 71 
vulgatum, L 70 
Ceratodon purpureus, Brid...........-------- 342 
purpureus, var. compactum 342 
Cercocarpus ledifolius, Nutt .--......-...--..----- 43, 111, 360 
parvifolins, Natty .sesce ce -e ose ence. 111, 359 
CENGIB sg sccco odor enescoseosase vandap re: seco bap roqaos 
Engelmanni, Parry .--...--. 


gonacanthus, Engelm. & Bigel - 
pheniceus, Engelm 
triglochidiatus, Engelm.......-...--.----:--. 
Cetraria aculeata, (Schreb.) Fries'......-.----------- 
Islandica, (L.) Ach 
madreporiformis, (Ach.) Mull ......--..---. 

My at (lie) PAC Hea tem aia 
Cevallia sinuata, Lag. ..-.--. .- soncoEes Deeoapes OS=co5 
Chenactis Douglasii, Hook. & Arn......-...-------- 
stevioides, Hook. & Arn-- 
Chamebatia ... 
foliolosa, Benth ---- 


Chamesaracha Coronopus, Gray -----.---.---------- 
sordida, Gray -.--.--..22.. 22... ---. 

Chamerhodos erecta ...-.-.-----.--.-- 

Chetadelpha Wheeleri, Gray (Pl. XV) . 

C@hapamralie esas seca aa 

Cheilanthes Alabamensis, Kunze..-....----.-------- 
argentea, Kunze---.--..--......----.-.. 
aspera, Hook. --------- 
Borsigiana, Mettenius. - 
Bradburii, Hook ..-..- 
Calrtornicayaettiees == a= se cctiars = eae ae 
Clevelandi, D.C. Eaton ........--..----- 


Cooper, D. C. Eaton - .- 
dealbata, Pursh .-..----- 
Eatoni, Baker .--.-.-...- 
elegans, Desv...-.-----.-----------+-- 
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Cheilanthes Fendleri, Hook................--------- 315,316 | Claytonia arctica, Adams, var. megarhiza, Gray ..... 
gracilis, Mett.........- Caroliniana, Michx., var. sessilifolia, Torr . 
gracillima, D.C. Eaton. Chamissonis, Esch. & Ledeb 
lanosa, Baton. -......2-2.--2-.e05- see--= lanceolata, Pursh 
lanuginosa, Nutt......-...-- | Clematis alpina, Mill., var. Ochotensis, 
lencopodaniinkmaaneeaenasciieesecieesane 312 DonglasittHookwen-ceses- ces enssseseeeeee 
Tindheimert, Hooks .2-<...--.---+---2-- 317 ADFgrhbioVibh Whe ALE o GHudbocondasesEsaoso 
microphylla, Swartz ...-. 311 ligusticifolia, Nutt.......-.. 
myriophylla, Desvaux .-....- 316 ligusticifolia, Nutt., var. Californica, Wat- 
paleacea, Mart. & Gal......-. 317 GDMsccctaasose SnososcsseqcooneancasoEsan 
tenwifolignescsecee=soeisincaseceticoeecesace 311 | Cleome aurea, Nutt -.-......- 
tomentosa, Hook.............ss0s0.----6 315 integrifolia, T. & G... 
tomentosa, Link.......-.---..---.------ 314 lutea, Hook .......... 
vestita, Brackenridge ............--..--- 313 SonoreiGrayjes-ossccieasensiscsesst ace ceeaseee 
vestita, Swartz..-....-...-- 317 | Cleomellalongipes, Torr ........-.--....--.--.-- 
viscida, Davenport - . 311 obtusifolia, Torr. & Frem..........-.-- 
viscosa, Kaulf .... - : 312 parviflora, Gray.......-. 

Wirightil WHooks<-ceseesssscacciscecenes 310,311 | Climacium dendroides, Web .......-.-.-..-. 
CheiranthusMenziesii! sss. s = <cec sisal iacecsaecioece 610} (Clover (Bur) lee wn sen eece emacs setise cee ceeceeeeeoenee 
CHENOPODIEZ ........ 19, 26, 235, 873 | (Pin) ee eeeee p RcCE DOD adStobondoaéenoEd sued 
Chenopodium album, L ...-.-...---.------..--2----- 236, 373 (Sweet) ieeeseaeccancesdciscismnsciccisees seeoces 

album, var. leptophyllum sco0 236 | Cnicus Andersonii, Gray - 

ambrosioides, L., var. anthelminticum Avizonicus, Gray .- 
Grayeeeesemcmeccseesecccee tence 236 Drummondii, T. & G : 

Fremontii, Watson......-..-......-.-. 236 Drummondii, T. & G., var. acaulescens, Gray 

Glanceume tase ees sentseceeiees cee eerieeee 236 Neo-Mexicanus, Gray 

hybridum, L...-.. 5 occidentalis, Gray ..-.-...-- 

leptophyllum, Nutt. 236 Parryi, Gray ...------..---- 

olidum, Watson ... 236 undulatus Grayaesseenccem acs seeaceeneaaes 

(C)ith Sesoodocn ae ssosaasu sa bosSes soedacnaanbuSDSEDCee 48, 372 undulatus, Gray, var. megacephalus ..--...-. 

Chianpinoliveeerespesesssacescereeseretetesceceme 49 | Coldenia hispidissima, Gray........---.-.-..----.--- 

“Chico sees. 235 PalmerinGray. -cese-nioe-seee eee ecseemes 

Chili Cojote .....--..-... 44 | Collinsia parviflora, Doug] .........-....-.---------- 

Chilopsis linearis, DC....-.- 217 | Collomia aggregata, Porter......... 

Salipnas sD) One res eee saleaiv ene Selewen sents 217 Cavanillesiana, Don 

Chiloscyphus polyanthos, var. rivularis.........-..- 350 gilioides, Benth.--......... 

Chima aan reese pecieacieae eee acne eae eeetee secereee nas 44 SLAcilis MOU asapectaancceclcssciencessae 

Chionophila Jamesii, Benth 212 Tine aris EN Ube sates seems aeeeee seer seine 

Chironiawseessecscssccssesseeee. 190 longifloranGrayoacrseacieenmesinaseeseccienee 

Chironice, Griseb....---.--...---+ 190i Cologaniae acre sar ncseetiaemeinaitersenitereseeiecesce 

Chloraiieseerescssm sess sae.) 190 longifolia, Gray ........--.--.--- 

Chlores\Grisebresssecases-necesesceseceeccer cre 190 | Comandra pallida, var. angustifolia, Alph. DC 

Chioristalbay Presles: ea cseacscinscesainesiecesec= =r 288 umbellata, Nutt.........-....-.. 5 

Chorizanthe membranacea, Benth..........--..----. 373) ||| COMMER IRVINIMAN Sone noc anccuciccces once cneescenisees 
TIGida ROLE a oaciessmaciieceeseccestecicns 231) | RCOMP OSTA asereocssecicensccsmeniictisccissenaee sat 
staticoides, Benth...- YAS |) XOKOISAO MONO Sooo soedeacooososdEECc] 

Thurberi, Gray ......-. 373 | Conobea intermedia, Gray....-....-.--.-- 

Wheeleri, Watson ....- 373 | CONVOLVULACES® ........-...-...--- 
Chrysopsis canescens, T. & G...--..------.--------- 142 | Convolvulus incanus, Vahl ...--.. sogabodaccasssaoods 

enicoides; Maton. =. --e-clecesseienase 152 longipes, Watson (Pl. XX) ......--..--- 

sessiliflora, Nutt 363 sepium, L., var. repens, Gray ....--..-- 

Van mith osssenGeoenogseauo absosceoS 1417} SConyzai\Coulteriy Grayijose 2c asieeaeer= =e em eracin== 

villosa, Nutt., var. foliosa, Watson. - o 142 | Corallorhiza Macrei, Gray? .---.-...----.-2e-+--+00- 

villosa, Nutt., var. hispida, Gray......--. 142 | Cordylanthus filifolius, Nutt., var. brevibracteatus, 
villosa, Nutt., var. Rutteri, Rothr...... O 142 Gray 

CicendiayAdans=--- ones seeenasee eee ceeeee reece 190 axifl OTUS;| Gaye mnpcene meee cee nient 

pusilla, Griseb 190 Warisbtiin Gra yemee see eeeeeeeceee as 

Cienta maculata, L..... 132 | Coreopsis cardaminefolia, T. & G == 

CISTINEZ .......-... 356 tinctoria, Nutt.....-..-..----.--e-e6 SODAGO 

Cladium effusum, Torr .............--- 275 | Corethrogyne filaginifolia, Nutt., var. tomentella, 

Cladonia cariosa, (Ach.) Floerk 351 Gray eeadt seat eae sec pee ee cinccacce ne eeeaeeaecrs 

fimbriatay (ir) bhi see. eee ace eens ee 351 | Corispermum hyssopifolium, L 
gracilis, (L.) Fr., var. hybrida, Scher. 351! |SCORNACGE A pecereseeece renee coecccaceeeeeenecaoe. 

Clarkia elegans, Lindl. . 361 | Cornus pubescens, Nutt.......-.....--------------- 

Olavigen@ ..<---.-0--- 139 | Corydalis aurea, Willd., var. occidentalis, Engelm. - - 

Claytonia arctica, Adams 8 | Cosmos bipinnatus, Cav., var, parviflorus, Gray..--. 


198 


103 
254 
254 
274 
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Cosmos parviflorus, H. B. K.-...------- snosonegeocs 165 | Datisca glomerata, Benth. & Hook.............-..--- 
Cowania Mexicana, Don ... LS eDatnrameteloides)) )) Ceassss se essee nace eee ee 
CRASSULACEZ ....... --- 119, 361 INS: oo ee snes a = cies eee eee ees 
Creosote-Bush ..........- 5 41 | Delphinium depauperatum, Nutt............-.....-- 
Crepisiacuminata Nuthin sececo-seer ctl cacasecoces 181 elatum, L., var. ? occidentalis, Watson... 
planeny eR de Gee serene ane edae ceecrkocecs 181 Menziesii OC acon ete saneee eee ce 
occidentalis, Nutt., var. gracilis, Eaton 3 181 SCOpUlomMM ss GUuayssese snes eee eee eee 
OT GINS haw Oo) Ges semicetseackiesis- = sepeakeces 181 | Dendromecon rigidum, Benth .................-..--- 
Cressa cretica, Ti ---.------ ones. eeeeo nn 5 S6Qn a Desmanthusmee resort cc seek =. we ae keene 
cretica, L., var. Truxillensis, Chois .......... 206 AMES ND rGei Geese anys seas aan 
(GRD EROTICA Gp. seco Sssneteie saeeeecenaates baenECE 193 | Jamesii, T. & G., var. ? Fendleri-. 
Wrotalariance= as seen sews aenicweee ans: - 85 meticulatussBenth--s=254eescensee2ecee 
lupulina, DC -.- Se 5e5 : 88 MOWUTUNUS oie nscale ak ees selaaeeae awe 
.  Pumila, Ort .-.-.----. cence eeeeeeee « 88 | Desmatodon latifolius, Bry. Eur............--.---.-- 
Croton Californicus, Miill., var. major, Watson...... 374 aurerigsohilezn sk eee eee eee 
corymbulosus, Engelm Laureri, var. ovalis. 
ellipticus, Mill De RmO di ums ee one pee eee, 
eutrigynus ..-.... batocaulon, Gray......-.-....--- 
Lindheimerianus, Torr ‘BigeloyainGrayooeesne cesar ae 
TRATECOIUE, NOU 6 onc nana a= ween eee ae cinerascens, Gray .----<-----e2ssses.+00- 
Plexensis MG neces ameter eames exiguum, Gray .------------- 
virens, Mill ..-. Neo-Mexicanum, Gray 
CRUCIFERZ ...--......-...-------.- Neo-Mexicanum, Gray, var. Bigelovii, 
Cryptogramme acrostichoides, R. Br SWiatsonleco: st ceic sees tee aecce 
CTSD Oe OO eeeeetawia sant mais eine a = Sonorce Gray. .-s2ss5, Seacedowc sao 
CUCURBIMACH AG <2. -cs-essseceer asm eecoaacad 126 uncinatum, DC. . 
Cucurbita digitata, Gray ....- 126 | Dicliptera resupinata, Juss........-----..--.---..--- 
perennis, Gray - --- “44 | Dicranium rhabdocarpum, Sulliv.............-...-- 
Cuphea Wrightii, Gray -.-- 120 | Didymodon rubellus, Bry. Eur...........-.--..----- 
ACU gS AG ore te ete 249,374 | Dieteria pulvernlenta, Nutt .....---...--------.-+--- 
(CLERC 0/18 87. 0) aes eeceenesaqaeacea sons acuSde Cosson 206 | Distichium capillaceum, Bry. Eur..-.-...- 
Cuscuta arvensis, Beyrich .-. 206 capillaceum, var. brevifolium.... 3 
Californica, Choisy -.-..-..---.------------- 206 inclinatum, Swtz. B. & S......... 
decora, Choisy ---- 207 | Diplopappus ericoides, Less......--.------.-------- 
racemosa, Mart-.-- 47 emicot des: ING: Gace eecesae secant 
salina, Engelm... 206136904 siithivatee are seen case sen se ees eed eee ota soe 
Cymopterus 45 | Dodecatheon Meadia, L., var. alpinum, Watson.. 
alpinus, Gray 133 Meadia, L., var. latilobum, Watson 
Fendleri, Gray... : Zell le Ds Totr] (rt paisa epee ee merce rece Seo te Jee Eee 
glomeratus, Raf .-- 2335) SDrabalalpinag lessee eee sees eer eee eee 
Cynodontium virens, Hedw ...-.-.-..-.-----.----++- 341 | aurea, Vabl ..........- 
virens, var. serratum, B. &8........-- 241 | aurea, var. stylosa, Gray - 
EMP ERA GC Ban ete cree we cu teaeen ces onc ceuepeesee 274, 376 ineana, L., var. confusa, Hoo poabels. 
Cyperus cephalanthus, Torr .--..--.---------------- 274 MON EANA AVVieLLS OD ewes eerste eset eee 
Hvis qeGy Mv ooo 5h ae sooo ee nose sooee ao 274 nemorosa, L., var. lutea, Gray ..-.-.-.--.------ 
aN GhaL lit oN OMe ener =eh ae== === eee == 274 streptocarpa, Gray --.-------.------.--- 
phymatodes, Muhl..-...------------------- 275 | Dracocephalum parviflorum, Nutt 
ney ee} IO. oe epee cence so cece coscesEeco 275 | Drejera puberula, Torr.....-- ---.------------ 
rotundatus, L., var. Hydra . 215) || Dryas ioctopetala, Wee: =-e-ees n= cee eeeanaiee sea 
Schweinitzii, Torr--- : PES |!) DDyaanbhebh Gist Chen ye conegaccsoceqs-coosoocedecsocs 
Cystopteris fragilis, Bernh --..- - 337 | Dysmicodon perfoliatum, Nutt . 
montana, Bernh ...--- .--.-------------- 837 || Hatonis obtusata, Gray, .....----=------~-nseusame~ae- 
TUR ene eee Seer: Beocdereeete ae eceare Senn 86 | Echeandia terniflora, Ort ...--..--.-----.----+------- 
mlb tilyes (CGV7 cadsanceesotSoncssctoesacsbossco 99 | Echinocactus LeContei, Engelm. -- 
alopecurioides, Willd .....---....-.---..-..--. 99 polycephalus, Engelm. & Bigel 
Heese WINE dere Gem senor Peeanemes- ance senoe 100 Whipplei, Engelm. & Bigel..........-. 
Linaatepint, Mies mcansngos caosseocos asked So65 100 Wislizeni, Engelm .........-.--.------ 
ANC S Ue Oel Gaeeeee asec leeae eateries eee 99 Wislizeni, Engelm., var. decipiens, En- 
Waslizenin Graveeeeeeenceetscese a aeemar seen 100 gelm@ees=sa= poscds sossscorcetantes 
AMUN A 22 oa Meee seo aee soso e esac ee moe can 46 Wislizeni, var. LeContei, Engelm-.---. 
Danthonia sericea, Nutt --- 293 | Echinospermum deflecum, Lehm., vav. floribundwm, 
(OT AA LY ih Mippascescoepe: mopces HEececeo 293 Viv DIEGO 5 o5- ee ebecoe casececoosea 
DAS VIITION he o2 ne asa we aaacn sos ceesee cocoa cles sanene 52 floribundum, Lehm....-.-.-------- 
erumpens, Torr 272 Redowskii, Lehm ....-...--------- 
graminifolium, Zuce.-. Echites brachysiphon, Gray...--.-----+------+------+ 
Wheeleri, Watson... Eddyd, Torr ..-------++-++-+- +++ --2eeeee neces eee 
DAUD ISO HAG sees cee peas encaccsAgaser usa ceecncecee Bite) || TOIL. OYE RN BO) ee scocoseanesoncceseecones goascace4 
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Elagnus argentea, Pursh ...-------++--+--+++-+-+--- 238 
Elaterium Wrightii, Gray..-.----.------ 126 
Elatine Americana, Arn...-.------------ 500 73 
Elder (Box))-.-:-.-------- --. 35, 36, 42 
Eleocharis acicularis, R. Br.-.-.....+-.-------+++---- 275, 376 
palustris, R. Br 275, 376 

Elionurus ciliaris, H. B. K 296 
Elm (Slippery) -----------------+----++++- 41, 357 
Elodium paludosum, Sulliv 347 
Elymus Canadensis, L .--.- 293 
condensatus, Presl - 298, 377 
triticoides, Nutt .-.--..-.-..---------------- 377 
Sitanion, Schultz .--....--------.---+------ 298, 377 
Encalypta ciliata, Hedw ..--..---------+--++-+-----+ 344 
rhabdocarpa, Var ..--------2-----------0- 344 

Encelia Californica, Nutt.-...--.-----------+--------- 365 
ENDOGENS BObbaS 264 
Ephedra antisyphilitica, C. A. Meyer ..---.---------- 50, 264 
bLitunCaspl OLG esses se sess ce neeeian =e 264 
Epilobium alpinum, L., var. majus, Wahl ..--.------ 361 
angustifolium, L 120 
coloratum, Muhl 120, 361 

latifolium, L.......---- 120 
obcordatum, Gray ..--------------------- 361 
origanifolium, Lam -.......---.----------- 361 

palustre, L., var. 8. albiflorum, T. & G.... 120 
paniculatum, Nutt...-....---------- - 121, 361 
rosmarinifolium, Pursh .-. 5 120 
tetragonum, L..-.---. BD 120 

Epipactis gigantea, Dougl .-...----.----------------- 265, 376 
Eragrostis pilosa, Beauv ---.-----------------+------ 291 
poeoides, Beauv ...-..----.--s---------0* 291 

Purshii, Bernh.?......------+---- 291 
Eremocarpus setigerus, Benth .---...---.---- 0 374 
ERICACEZ Q . 183, 367 
Ericameria. .---- ee ee aie altiesiiseitaie sissies 144, 152 
microphylla, Nutt ...-...-.-------------+ 152 

Erigeron armerizfolium, Turez 153 
Bellidiastrum, Nutt 153 
Canadense, L -..-.- 152 
cespitosum, Nutt - 155 
cinereum, Gray ..- 153 
compositum, Pursh. - 152 
compositum, Pursh, var. discoideus, Gray-. 152 

Coulteri, Porter -..-.. B suscep dnooseoaggcCacs 154 
delphinifolium, Willd 153 
divergens, T. &G.-- as A 153 
flagellare; Gray,.---\-- -----5 ----si5----""-= 153 

foliosum, Nutt., var. stenophyllum, Gray - -- 364 
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DESCRIPTION OF PLATES. 


FRONTISPIECE. 
Cactus GROVE IN ARIZONA (CEREUS GIGANTEUS, Engelm.). 


PLATE I. 


CANOTIA HOLACANTHA, Torr.—Branch natural size. Fig. 1. Cross-section of flower. Fig. 2. 
Open flower. Fig. 3. Vertical section of flower. Fig. 4. Inside view of stamen. Fig. 5. Outside view 
of stamen. Fig. 6. Flower with petals gone, but filaments persisting. Fig. 7. Vertical section through 
young ovary. Fig. 8. Ovule. Fig. 9. Vertical section through mature ovary. Fig. 10. Cross-section 
through ovary. Fig. 11. Seed. Fig. 12. Diagonal section through seed. Enlarged 4-5 diameters. 


PLATE It. 


A. PARRYELLA FILIFOLIA, T. & G.—Branch natural size. Fig. 1. Flower. Fig. 2. Vertical sec- 
tion through flower. Fig. 3. Tube of stamens, laid open. Figs. 1, 2, and 3 enlarged 10 diameters. Fig. 
4. Mature legume. Fig. 5. Longitudinal section through Fig. 4, and both enlarged 5 diameters. 

B. PETALOSTEMON TENUIFOLIUS, Gray.—Somewhat reduced. Fig. 6. Bract. Fig. 7. Flower. 
' Fig. 8. Flower seen from above, with the four petals on the column of stamens and the fifth on the 
calyx. Fig. 9. Section through the pod. All enlarged about 10 diameters. 


PLATE Ii. 


A. HORKELIA PURPURASCENS, Watson.—Natural size. Fig. 1. Flower-bud. Fig. 2. Expanded 
flower. Fig. 3. Calyx, spread open. All enlarged about 4 diameters. 

B. PovrentittA WHEELERI, Watson.—Somewhat reduced. Fig. 4. Flower, seen from above. 
Fig. 5. Flower, seen from below. Fig. 6. Vertical section through flower. All enlarged about 5 diam- 
eters. Fig. 7. Single pistil, enlarged about 10 diameters. 


PLATE IY. 


PETALONYX NITIDUS, Watson.—Fig. 1. Branch natural size. Fig. 2. Flower. Fig. 3. Petal. 
Fig. 4. Diagonal section through calyx and ovary, showing the single suspended ovule. All enlarged. 

Fig. 6. Branch of ViGUIERA RETICULATA, Watson.—Natural size. Fig. 7. Disk-flower, enlarged 
20 times. Fig. 8. Chaff of disk-flower, enlarged 20 times. Tig. 9. Ray-flower, enlarged 20 times. Fig. 
10. Section through naked receptacle, enlarged 10 times. 


PLATE V. 


BRICKELLIA LONGIFOLIA, Watson.—Branch nearly natural size. Fig. 1. Head of flowers, enlarged 
8-10 times. Fig. 2. Single flower, enlarged 12 times. Fig. 3. Style and stigma, enlarged 12 times. 
Fig. 4. Receptacle and involucre, enlarged 12 times. Fig. 5. Achenium and pappus, enlarged 12 diam- 
ters. Fig. 6. Single bristle of pappus, enlarged 20 times. 
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PLATE VI. 


APLOPAPPUS CERVINUS, Watson.—Fig. 1. Branch natural size. Fig. 2. Inner scale of involucre. 
Fig. 3. Outer scale of involucre. Fig. 4. Disk-flower. Fig. 5. Style and stigma. Fig. 6. Anther. All 
enlarged except the branch. 


PLATE VII. 


A. Townsrnpia Roturockn, Gray.—Natural size. Fig. 1. Inner scale of involucre. Fig. 2. 
Ray-flower. Fig. 3. Ray-flower, style, and stigma. Fig. 4. Portion of pappus of ray-flower, enlarged 
25 times. Fig. 5. Disk-flower. Fig. 6. Cross-section of achenium. Fig. 7. Style and stigma of disk- 
flower. Fig. 8. Bristle from ray-flower pappus. All 10 diameters, except when otherwise stated. 

B. AstTER COLORADOENSIS, Gray.—Natural size. Fig.9. Ray-flower. Fig. 10. Ray-flower style 
and stigma. Fig. 11. Disk-flower. Fig. 12. Disk-flower style and stigma. Fig. 13. Achenium and 
pappus of disk-flower. Enlarged about 10 times. 


PLATE VII. 


ACTINOMERIS Wricutn, Gray.—Branches naturalsize. Fig.1. Ray-flower. Fig. 2. Disk-flower 
and subtending chaff. Fig. 3. Disk-corolla, with style protruding. (Figs. 1, 2, and 3 enlarged about 
4 times.) Fig. 4. Style and stigma, 10 diameters. Fig. 5. Mature achenium, enlarged 15 times. 


PLATE IX. 


Wretaia Arizonica, Gray.—Branch natural size. Fig. 1. Section through receptacle, showing 
ray-flower and disk-flower in position, the latter subtended by its chaff; somewhat enlarged. Fig. 2. 
Chaff of disk-flower. Fig. 3. Disk-flower. Fig. 4. Style and stigma of disk-flower. Fig. 5. Mature 
achenium of disk-flower. Fig. 6. Style and stigma of ray-flower. Fig. 7. Mature achenium of ray- 
flower. All 10 diameters, unless otherwise stated. 


PLATE X. 


HEMIZONIA WHEELERI, Gray.—Natural size. Fig. 1. Vertical section through receptacle, show- 
ing ray- and disk-flowers in position. Fig.2. Ray-flower, with its achenium enclosed by scale of invo- 
Jucre. Fig. 3. Chaff of disk. Fig. 4. Disk-flower with abortive ovary. Fig. 5. Top view of receptacle, 
showing also scales of the involucre. Fig. 6. Scale of involucre enclosing ray-achenium, Tig. 7. 
Mature ray-flower achenium. 


PLATE XI. 
LAPHAMIA MEGALOCEPHALA, Watson.—Fig. 1. Branch natural size. Fig. 2. Single flower. Fig. 
3. Style and stigma. Fig. 4. —. Fig. 5. Stamen. AJl enlarged about 10 times. 
PLATE XII. 


LEuCcAMPYX NEWBERRYI, Gray.—Natural size. Fig. 1. Vertical section through the receptacle, 
showing ray-and disk-flowers; also involucral scale and embracing chaff. Fig. 2. Single scale of invo- 
lucre. Fig. 3. Ray-flower. Fig. 4. Chaff of the receptacle. Fig. 5. Disk-flower. Fig. 6. Style and 
stigma of disk-flower. All except the branch enlarged about 7 times. 


PLATE XIII. 


Artemisia RoTHROCKII, Gray.—Natural size. Fig.1. Head of flowers. Fig. 2. Section through 
the same. Both enlarged about 12 times. Fig. 3. A single flower. Fig. 4. Style and stigma. 


PLATE XIV. 


PyYRRHOPAPPUS ROTHROCKII, Gray.—Natural size. Fig. 1. Flower, enlarged 5 times. Fig. 2. 
Style and stigma, enlarged about 15 times. Fig. 3. Young head closed, enlarged about 3 times. Tig. 
4. Achenium and pappus, enlarged about 5 diameters. Fig. 5. Involucre reflexed, showing markings on 
the convex receptacle, enlarged abont 4 times. 
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PLATE XV. 


CHETADELPHA WHEELERI, Gray.—Branch natural size. Fig. 1. Involucre, enlarged about 4 
times. Fig. 2. Single flower, about 5 diameters. Fig. 3. Style and opened anther-tube, enlarged 10 
times. Fig. 4. Mature achenium and pappus, enlarged about 4 diameters, Fig. 5. A branching bristle 
of the pappus, enlarged about 10 diameters. 


PLATE XVI. 


PALMERELLA DEBILIS, var. SERRATA, Gray.—Naturalsize. Fig. 1. Single flower. Fig. 2. Flower, 
split open, showing the adnate filaments and united anthers, two of which are bristle-tufted at the 
apex. Fig. 3. Vertical section through flower. Fig. 4. Cross-section through ovary, showing ovules 
on the central placenta. 


PLATE XVII. 


HEDEOMA HYSSOPIFOLIA, Gray.—Natural size. Fig. 1. Flower. Fig. 2. Vertical section through 
flower. Fig. 3. Calyx. Fig. 4. Corolla, opened longitudinally, showing nutlets, style, two perfect 
and two rudimentary stamens. All enlarged 5 diameters. 


PLATE XVII. 


Nama RoTHROCKH, Gray.—Natural size. Fig. 1. Single flower. Fig. 2. Corolla, laid open, show- 
ing stamens. Fig. 3. Calyx, enclosing pistil. Fig. 4. Vertical section through ovary. Fig. 5. Cross- 
section through ovary. Fig. 6. Seed. All enlarged. 


PLATE XIX. 


A. GILIA Drsitis, Watson.—Natural size. Fig. 1. Flower. Fig. 2. Corolla, split open. En- 
larged about 5 diameters. 
B. GiILia DEmissa, Gray.—Natural size. 


PLATE XX. 


CONVOLVULUS LoNGIPES, Watson.—Fig. 1. Natural size. Fig. 2. Pistil. Fig. 3. Cross-section 
ofovary. Fig. 4. Stamen. Figs. 2, 3, and 4 enlarged. 


PLATE XXI. 


HatEenia Roturockn, Gray.—Natural size. Fig.1. Flower, enlarged about 5 diameters. Fig. 
2. Cross-section of capsule, enlarged about 5 diameters. Fig. 3. Vertical section through flower, 
enlarged about 10 diameters. 


PLATE XXII. 


FRAXINUS CoRIACEA, Watson.—Fruiting branch, natural size. 


PLATE XXIII. 


ABRONIA VILLOSA, Watson.—Fig. 1. Branch, natural size. Fig. 2. Flower laid open, enlarged 
about 5 diameters. Tig. 3. Cross-section of fruit. 


PLATE XXIV. 


ATRIPLEX Wotri, Watson.—Natural size. Fig. 1. Staminate flower, enlarged 12-15 diameters. 
Vig. 2. Pistillate flower, enlarged about 10 diameters. Fig. 3. Pistil, enlarged about 10 diameters. 
Fig. 4. Vertical section through Fig. 2. Figs. 5. Mature fruit; 6. Vertical section of the same; 7. 
Its annular embryo, all enlarged about 10 times. 
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PLATE XXV. 


Urtica BREWERI, Watson.—Natural size. Fig. 1. Staminate flower. Fig. 2. Pistillate flower. 
Fig. 3. Achenium, enclosed by the large inner sepals. Fig. 4. Calyx, opened, showing mature ache- 
nium. All enlarged about 10 diameters. 


PLATE XXVI. 


SISYRINCHIUM ARIZONICUM, Rothr.—Natural size. Fig. 1. Stamen, seen from outside. Fig. 2. 
Stamen, seen from inside. Fig. 3. Styles and stigmas. Fig. 4. Flower, divested of perianth. Fig. 5. 
Capsule. Allenlarged. 


PLATE XXVII. 


TRISETUM Wo.Lru, Vasey.—Fig. 1. Plant, naturalsize. Fig. 2. Spikelet, enlarged 5 times. Fig. 
3. Floret, showing the palets and linear seed. S 

TRISETUM ALPESTRE, Beauy.—Fig. 4. Natural size. Fig. 5. Spikelet, magnified 6 diameters. 
Fig. 6. Spikelet, with glumes removed. The last should have shown a little pubescence on the stem of 
the upper floret. 

VILFA MINIMA, Vasey.—Fig. 7. Natural size. Fig. 8. Flower, enlarged 15 times. Fig. 9. Section 
of stem, greatly enlarged. 


PLATE XXVIII. 


Poa WHEELERI, Vasey.—Fig. 1. Plant, natural size. Fig. 2. Spikelet, magnified 5 times. Fig. 
3. Upper floret, with rudiment, enlarged 9 times. 


PLATE XXIX. 


Festuca THURBERI, Vasey.—Natural size. Fig. 1. Spikelet, enlarged 5 times. Fig. 2. Upper 
glume. Fig. 3. Lower glume. Fig. 4. Upper palet. Fig. 5. Lower palet. 


PLATE XXX. 


NoTHoLZ=NA HooKERI.—Ordinary size. Fig. 1. Scale of the rootstock. Fig. 2. Scale from the 
base of the stalk. Fig. 3. Segment of one of the pinne, showing the sporangia and the slightly recurved 
margin. The details are enlarged about 6 diameters. 
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